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Ft. Porter, N.Y., 5 ; Ft. Niagara, N. Y. f 
. The Penobscot, Me.— Ft. Knox, 7. 


Northern Frontier.—F t. Wayne, Mich. 

Ft.Ontario,N. Y‘,6; Ft. Montgomery,I 
Tub Kennebec, Me.— Ft. Popbam, 7. Portland, Me.— Ft. Gorges, Ft. Preble, Ft. 
Scammel,8; battery on Portland Head, batteries on Cow Id., batteries on Great 
Hog Id.,9. Portsmouth, N. ML, and Navy-Yard at Kittery, Me.— Ft. McClary, 
Ft Constitution, battery on Gerrish’s Id., battery on Jerry’s Point, 10. Boston 
and Navy-Yard at Charlestown, Mass.— Ft. Warren, battery at Long Id. Head, 
11; Ft, Wintbrop, Ft. Independence, 12. Mew Bedford, Mass.— Fort at Clark’* 
Point, 12. Narragansktt Bay, K. I —Ft. Adams, 13; defenses of Batch Id., 14; 

Ft, Greene, 15, New London Harbor and Nav.y-Yard, Conn. .Ft. Trumbull, 

15; Ft. Griswold, 16. New Haven, Conn.—F t, Hale, 16. New York and Navy- 

Yard at Brooklyn. .Ft. Schuyler, fort at Willets Point, 16: defenses of Gov. 

ernor’s Id., sea-wall on Governor’s Id., 17; Ft. Wood, Ft. Hamilton and additional 
batteries, 18; mortar battery, Ft. Hamilton, Ft. Lafayette, Ft. Wadsworth, 19; 
fort on site of Ft. Tompkins, 20; Glacis Gun Battery (n. of fort on site of Ft. 
Tompkins), Glacis Mortar Battery (s. of fort on site of Ft. Tompkins), Battery 
Hudson, 21; South Mortar Battery, North Cliff Battery, 22; South Clift’ Battery, 
Two-gun Battery near fort on site of Ft. Tompkins, 23; fort at Sandy Hook, 24. 
Philadelphia and League Island Navy-Yard.— Ft. Mifflin, 25; mortar battery 


at Ft. Mifflin, site for defenses at Red Bauk, Ft. Delaware,26: battery at Finn’s 
Point, mortar battery at Finn’s Point, 27 ; foit opposite Ft. Delaware, mortar bat¬ 
tery opposite Ft. Delaware, 28. Baltimore, Md. —Ft. McHenry, 28 ; Ft. Carroll, 29. 
Washington, D. C.—Ft. Foote, 29; Ft. Washington, 30 ; obstructions of the Poto¬ 
mac, 31. Hampton Roads and Gosport Navy-Yard, Va.— Ft. Monroe, 31 ; arte¬ 
sian well at Ft. Monroe, Ft. Wool, 32. Beaufort Harbor, N. C.—Ft. Macon, 33. 
Wilmington, N. C.—Ft. Caswell, 34. Charleston, S. C.—Ft. Moultrie, 34 ; Ft. 
Snmter, Ft, Johnson, 36 ; Castle Pinckney, 36. Savannah, Ga. —Ft. Oglethorpe, 
Ft. Pulaski, 36 ; new fort on Tybee Id., 37. Cumberland Sound. —Ft. Clinch, 37. 
Saint Augustine, Fla.— Ft. Marion, 3b. Key West, Fla. —Ft. Taylor and bat¬ 
teries, 38. Harbor of Dry Tortugas, Fla. —Ft. Jefferson, 39. Pensacola Har¬ 
bor and Navy-Yard, Fla. —Ft. Pickens, 39; Ft. Barrancas and redoubt, Ft. McRee, 
40. Mobile, Ala. —Ft. Morgan, Ft. Gaines, 4L Mississippi Sound.— Fort on Ship 
Island, 41. New Orleans, La. —Ft. Pike, Ft. Macomb, 42; Tower Dupr6, Battery 
Bienvenue, tower at Proctorsvilie, Ft. Jackson. 43 ; Ft. St. Philip, Ft. Livingston, 44. 
Galveston, Tex. —Batteries at the entrance to the harbor of Galveston, 45. San 

Diego Harbor, California. .-Fort at San Diego, 45. San Francisco, Navy-Yard 

at Mare Island and Arsenal at Benicia, Cal. —Ft, Winfield Scott, 45; fort at 
Lime Point, 46; fort on Alcatraz Id., Ft. Mason, batteries on Angel Id., 47.— De¬ 
fenses of thk Columbia, Objbg., and Wash. —Ft. Stevens, Ft. Can by, 48. 
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In charge of Col. C. E. Blunt, Corps of Engineers— 

Lnbec Channel, Me., Bangor Harbor and Penobscot River, Me., 55; Moose-a-beo Bar 
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Harbor, Me., Kennebnnk River, Me., breakwater at mouth of Saco River, Me., Ports¬ 
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In charge of Lieut. Col. 
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I., 76; Little Narragansett Bay, R. L, Conn., harbor of refuge at Stoning?on. 
Conn., 78; examinations and surveys, 79. 
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Bridgeport Harbor, Conn., 85; Black Rock Harbor, Conn., Southport Harbor, Conn., 
86; Norwalk Harbor, Conn., Port Chester Harbor, N. Y., 87 ; New Rochelle Harbor, 
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w Rochelle, N. Y., Mamaroueck Harbor 
, * w.c Jefferson Harbor, N. Y., Flushing Bay, 
town Creek, N. Y., 91 ; Buttermilk Channel, N. Y., 92; Gowauns Bay, 
lem River, N. Y., 93; Hudson River, N. Y., harbor at Rondout, N. Y., 94 
Saugerties, N. Y., removing sunken vessels or craft obstructing or 
igation, 95; examinations and surveys, Qr * 
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wanus Inlet, N, Y., 100; Cheesequakes Creek, N. J., 101; Passaic River above New¬ 
ark, N.J., 102; Passaic River below Newark, and removing shoals in Newark Bay, 
N. J., 103; channel between Staten Island and New Jersey, 104 ; Shrewsbury River, 
N.J.,105; Rahway River, N, J., Elizabeth River, N. J., 106; Woodbridge Creek, M. 
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Channel, New York Harbor, 113; Removing sunken vessels or craft obstructing or 
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Wis., Kewaunee Harbor, Wis., 303 1 ; Two Rivers Harbor, Wis., 30!; Manitowoc 
Harbor, Wis., Sheboygan Harbor, Wis., 305; Port Washington Harnor, Wis., 306 ; 

s, 307. 
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Harbor of refuge, Milwaukee Bay, Wis., 307; Milwaukee Harbor, Wis., Racine Harbor, 
Wis., 308 ; Kenosha Harbor, Wis., Waukegan Harbor, III., 309; Fox and Wisconsin 
rivers, Wis., 310. 



Chicago Harbor, Ill., 312; Calumet River, III., Illinois River, Ill., 313; Calumet 
Harbor, Ill., snrveyrt for the Hennepin Canal and enlargement of the Illinois and 
Michigan Canal, 314 ; examinations and surveys, 314. 


In charge of Capt. D. W. Lockwood, Corps of Engineers— 

* 

Charlevoix Harbor, Mich., Frankfort, Harbor, Mich., 315; harbor of refuge at Port* 
age Lake, Mich., Manistee Harbor, Mich., 316; Ludiugton Harbor, Mich., 317 ’ 
Pentwator Harbor, Mich., White River Harbor, Mich. f 318; Muskegon Harbor, 
Mich., Grand Haven Harbor, Mich., 319; Grand River, Mich., Black Lake Harbor, 
Mich., 380; Saugatuck Harbor, Mich., South Haven Harbor, Mich., Saint Joseph 
Harbor, Mich., 321; New Buffalo Harbor, Mich., Michigan City Harbor, Ind. f 322; 
examination, 324. 

In charge of Lieut. Col. O. M. Poe, Corps of Engineers, Bvt. Brig. Gen., 
U. S. A.— 

Hay Lake Channel, Saint Mary's River, Mich., 324; Saint Mary's Falls Canal and 
River, Mich., operating and care of Saint Mary’s Falls Canal, Mich., 325 ; dry dock 
at Saint Mary's Faljs Canal, Mich., harbor at Cheboygan, Mich, 326; harbor at 
Thunder Bay, Mich., harbor at Au Sable, Mich., Saginaw River, Mich., 327 ; harbor 
of refuge, Sand Beach, Lake Huron, Mich., 32*; ice-harbor of ref age, Belle River, 
Mich., repairs of Saint Clair Flats Canal, Mich., 329; operating and care of Saint 
Clair Flats Ship-Canal, Mich., Clinton River, Mich., 330 ; Detroit River, Mich., 331; 
examinations and surveys, 332. 
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IN CHARGE OF MaJ. L. COOPER OVERMAN, CORPS OF ENGINE ERS— 

Monroe Harbor, Mich., 332; Toledo Harbor, Ohio, 333; Port Clinton Harbor, Ohio, 
334; Sandusky City Harbor, Ohio, 335; Sand in sky River, Ohio, Huron Harbor, 
Ohio, 337; Vermillion Harbor, Ohio, 338; Month of Black River, Ohio, Hooky 
River, Ohio, 3:®; Cleveland Harbor, Ohio, 340; F airport Harbor, Ohio, 341; Ash¬ 
tabula Harbor, Ohio, 342; Conneaut Harbor, Ohio, Dunkirk Harbor, N. Y. f 343; 
examination, 344. 


In charge of Capt. Edward Maguire, Corps of Engineers— 

Erie Harbor, Pa., 344; Buffalo Harbor, N. Y., 345; Niagara River, N. Y., Wilson Har¬ 
bor, N. Y., 346; Olcott Harbor, N. Y., Oak Orchard Harbor, N. Y.,347; Charlotte 
Harbor, N„ Y., 348; Pnltneyville Harbor, N. Y., Great Sodus Harbor, N. Y., 349; 
Little Sodas Harbor, N. Y., Oswego Harbor, N. Y., 350; Sackett’s Harbor, N. Y. f 
; examinations and surveys, 352. 


Ill CHARGE OF MaJ. MlLTOX 


Adams. Corps of Engineers— 



Harbor, N. Y. t Grass River, N. Y., 353; breakwater at Rouse’s Point, 
Champlain, N. Y., Swanton Harbor, Vt., 354 ; Plattsburg Harbor, N. Y., Bur- 
Harbor, Vt., 355; Otter Creek, Vt., Ticonderoga River,N. Y.,356; examina¬ 
tions and surveys, 357. 




In CHARGE OF LlBUT. COL. GEORGE 


Mendell, Corps of Engineers— 

Harbor, Cal., Redwood Harbor, Cal. f 358 
m vessels or craft obstructing or endanger 
surveys. 360. 



In charge of Col. C. Sbafokth Stewart, Corps of Engineers-.- 

, 360. 
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In charge of Capt. A. H. Payson, Corps 

Humboldt Bay, Cal., San Joaquin River, Cal., 361; Mokelumne River, Cal., Sacramento 
and Feather rivers, Cal., 362; Colorado River, Nev., Cal., and Ariz., 363; examina¬ 
tion Mi 363. 


In charge of Capt. Charles F. Powell, Corps of Engineers— 

Columbia and Willamette rivers, below Portland, Oreg., mouth of Columbia River, 
Oreg. and Wash., 364; entrance to Coos Bay, Oreg., entrance to Yaquiua Bay, Oreg., 
365; month of Coquille River, Oreg., 366; Skagit, Steilaquamish, Nootsack, Snoho¬ 
mish, and Snoqualmie rivers. Wash., Chehalis River, Wash., 367; gauging waters 
of Columbia River and principal tributaries, 368; examination, 368. 


In charge of Maj. W. 

# 

Upper Willamette River, Oreg., 369; Columbia River at the Cascades, Oreg. 
Columbia and Snake rivers, Oreg. and Wash., 370; Cowlitz River, Wash., 
Clearwater River, Idaho, 371; examinations and surveys, 371. 
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WASHINGTON AQUEDUCT, ETC. 

In charge of Maj. G. J. Lydecker, Coups of Engineers-. 

Washington Aqueduct, 372; increasing 1 water supply to city of Washington, 373; 
erection of fishways ait Great Falls of the Potomac, 374. 
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PUBLIC BUILDINGS, GROUNDS, ETC., DISTRICT OF COLUMBIA. 

In charge of Lieut. Col. John M. Wilson, Corps op Engineers, Colonel, 

United States Army. 374 
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BIYEBS AND HARBORS, ETC. 

APPENDIX A. 

REPORT OF COL. CHARLES E. BLUNT, CORPS OF ENGINEERS. 


Improvements .—Lubec Channel, Me, 462; Bangor Harbor and Penobscot River, lie., 
464; Moose-a-bec Bar at Jonesport, Me., 465 ; Belfast Harbor, Me., Rockland Har¬ 
bor, Me., 467; Portland Harbor, Me. t 469; Kennebuuk River, Me., 470; breakwa¬ 
ter at mouLh of Saco River, Me., 471; Portsmouth Harbor, N. H., 472 ; Coobeoo 
liver, N. H. t 474. 

Examinations and Surveys. —Southern entrance to Owl’s Head Harbor 
harbor at Portsmouth, N. H., from the seA to t he wharf, 478; Winnipis 
N. H., at a point called “The Weirs,” 479; Little Harbor at Portsmouth, N. H 
with a view to its improvement as a harbor of refuge, 480 ; York Harbor, Me., 485; 
Wood Island Harbor, Me., 489. 
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REPORT OF MAJ. CHARLES W. RAYMOND, CORPS OF ENGINEERS 
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Improvements. .Newbury port Harbor, Mass., 494; Merrimao River, Mass., 499; 

Seituate Harbor, Mass., 501; Boston Harbor, Mass., 502; Plymouth Harbor, Mass., 
510; Provincetown Harbor, Mass., 513 ; Lyun Harbor, Mass., 516; Malden River, 
Miss., 519; harbor of refuge at Sandy Bay, Cape Ann, Mass., 520. 

Examinations and Surveys.— Harbor at Marblehead, Mass., for repair of sea-wall; 
harbor at Salem, Maw., with a view to building a jetty running out from the liiain- 
liiiiil to deep water, 537 ; cltiannel from Goose Poitit, i in P 1 yinou 1:In Harbor, 14 iiiita., to 
the wharf of the Cordage Company, 538; harl»or at Gloucester, Mass., wit it a view 
to the removal of rock obstructions, 540; Fort Point Cliaunel, Boston Harbor, 543; 
Powow River, Mass., 549; Hingham Harbor, Mass., 553. 
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REPORT OF LIEUT. COL. GEORGE H. ELLIOT, CORPS OF ENGINEERS. 


bnovEMRNTS. —Harbor of refuge at Hyannis, Mass., 5G0; harbor of refuge at Nan¬ 
tucket, Mass., 561 ; Wood’s Holl and harbor of refuge at Wood’s Holl, Mass., 58U; 
Warcham Harbor, Mass., 585 ; Tannton River, Mass., 588 ; Pawtucket River, R. I. t 
Sfci; Providence River and Narragausett Bay, R. I., 596 ; Newport Harbor, R. I.,6U3: 
harbor of refuge at Block Island, R. I., 606; Little Narragausett Bay, R. I. am 
Coon., 615; harbor of refuge at Stoningiou, Conn., 616. 


Examinations and Surveys.— Harbor at Hyannis. Mass., w ith a view of deepen¬ 
ing the harbor, 619; Pawcatuck River, R. I., 622; Warren River, R. I., with a view 
to the removal of obstructions from the channel, 625. 






REPORT OF LIEUT. COL. WALTER McFARLAND, CORPS OF ENGINEERS. 

bn to vemen re.—Connecticut River, Mass, and Conn., 632; Thames River, Conn., 638; 
New London Harbor, Conn., 641; Clinton Harbor, Conn., 643; New Haven Harbor, 
Conn., (1544 ; breakwater at New Haven Harbor, Coun., 646 ; Milford Harbor, Conn., 
648; Housa tonic River, Conn. f 649; Bridgeport Harbor, Conn., 651; Black Rock 
Harbor, Conn., 653; Southport Harbor, Conn., 655; Norwalk Harbor, Conn., 656; 
Part Chester Harbor, N. Y, f 858; New Rochelle Harbor, N. Y., 660; Echo Harbor, 
New Rochelle, N. Y., 661 ■ Mamaroneck Harbor, N. Y.„ 662; Greenport Harbor, 
N. Y.,664; Port Jefferson Harbor, N. Y., 665; Flushing Bay, N. Y., 666 ; Newtown 
Creek, N. Y., 668 ; Buttermilk Channel, N. Y., 670; Gowanus Bay, N. Y., 672; Har¬ 
are River, N. Y., 674 Hudson River, N. ¥., 677; Harbor at Kondout, N. Y., 697; 
Harbor at Saogerties, N. Y., 699 ; removing sunken vessels or ©raft obstructing or 
•adangering navigation, 700. 
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Examinations and Surveys. —Horton's Point, N.Y., near Dutch [Duok] Pond Point, 
for breakwater, 701; Hi utin, ton Harbor, N. 703; breakwater at Falkner'a 
# Island, Conn., 707; river and harbor at Niantic, Conn., 710; Hudson River, from 
Troy to mouth of canal, N. Y., 711. 


APPENDIX E. 


REPORT OF BRIG. GEN. JOHN NEWTON, CHIEF OF ENGINEERS, BVT. MAX 

GEN., U. S. A. 


Improvement.— Removing obstructions in East River and Hell Gate, N. Y., 716. 
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REPORT OF MAJ. GEORGE L. GILLESPIE, CORPS OF ENGINEERS, BVT. 

LIEUT. COL., U. S. A. 


Improvements. —East Chester Creek, N. Y., 738; Canarsie Bay, N. Y., 739; Sheeps- 
head Bay, N. Y.,740; Sumpawanus Inlet, N. Y.,742; Cheesequakes Creek, N. J., 
743; Passaic River, above Newark, N. J., 744; Passaic River, below Newark, and 
removing shoals in Newark Bay, N. J.,746; channel between Staten Island and 
New Jersey, 749; Shrewsbury River, N. J., 751; Rahway River, N. J., 753; Elizabeth 
River, N. J., Woodbridge Creek, N. J., 754; Manasquan River, N. J.,756; Raritan 
Bay, N. J., 757; Raritan River, N. J., 759; Mattawan Creek, N. J., Key port Harbor, 
N. J.,763; South River, N. J.,764; Gedney's Channel, New York Harbor, 766; re¬ 
moving sunken vessels or oraft obstructing or endangering navigation, 787. 

Examinations and Surveys.— Baldwin River, N. Y., at Baldwin Station, to con¬ 
nect with Long Branch, 789; Hudson River, on the New Jersey side, from Wee- 
hawken to Bergen Point, Hudson County, N. J. with a view to deepening the 
water at the wharf on that side, 790. 
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REPORT OF LIEUT. COL. HENRY II. ROBERT, CORPS OF ENGINEERS. 


Improvements. —Delaware River, from Trenton, N. J., to its mouth, 798; Delaware 
River, between Trenton, N. J., and Bridesburg, Pa., 833; Delaware River, below 
Bridesburg, Pa., 834: Delaware River, at Schooner Ledge, 8:15; Delaware River, 

near Cherry Island Flats, Frank ford Creek, Pa. ,836; Schuylkill River, 837; ice 

harbor at Marcus Hook, Pa., 839; ice-harbor at the head of Delaware Bay, Del., 
840; construction of iron pier in Delaware Bay, near Lewes, Del., 845; Delaware 
Breakwater Harbor, Del., 846; Rancocas River, N. J.,849; Woodbury Creek, N. J., 
Mantua Creek, N. J.,850; Raccoon River, N. J., 851; Salem River, N. J., 852; 
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of the Susquehanua River, Pa., bet ween Salt Lick and Buttermilk Falls, 864. 


REPORT OF MR. WILLIAM F 


ITH, UNITED STATES AGENT, 


Improvements. —Maurice River, N. J.,868; Wilmington Harbor, Del., 869; ice-har¬ 
bor at New Castle, Del., 872; Duck Creek, Del., 876; Saint Jones River, Del., 877; 
Mispillion Creek, Del., 878; Broadkiln River, Del., 879; Broad Creek, Del., from 
its mouth to Laurel, 880; Indian River, Del., 881; Susquehanna River above and 
below Havre de Grace, Md., 882; Elk River, Md., 883; Chester River at Kent Island 
Narrows, Md., Chester River from Sprye’s Landing to Crumpton, Mid., Corsica. 
Creek, Md.,884; harbor at Annapolis, Md., Choptank River, Md., 886; harbor of 
Cambridge, Md,, Wicomico River, Md. f 888; Upper Thoroughfare, between DeilV 
Inland and the mainland, Md., 889; removing sunken vessels or craft obstructing or 
endangering navigation, 890. 
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Examinations and Surveys.— Harbor at Easton Point, Md., commencing at a point 
on Tread Haven River where the Government work on the channel of said river was 
recently suspended, 890; Lewes Creek and Rehoboth Bay, Del.; Assateague and 
Chincoteauge bays, Md., with a view’ to form continuous inland navigation from 
Chincoteagne Bay, iu Virginia, to Delaware Bay, at or near Lewes, Del., 891; Po- 
cotnoke River and Sound, Md., 904; Skipton Creek, Md., 907; Tuckahoe Creek, 
Md., 908; Sassafras River, Md., above Georgetown, 912. 


PART II. 


APPENDIX I. 

REPORT OF LIEUT. COL. WILLIAM P. CRAIGH1LL, CORPS OF ENGINEERS. 

* * 

Improvement. —Patapsco River and channels to Baltimore, Md., 917. 

APPENDIX J. 


REPORT OF MAJ. PETER C. 



COL.. U 


ENGINEERS, BVT. LIEUT. 
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Improvements. —Harbors at Washington 


»t Washington, D. C.,926; James 


igton and Georgetown, D. C., 923; Potomac Riv 
River, Va., 944 ; Shenandoah River, W. Va., 95 


APPENDIX K. 


REPORT OF MR. S. T. ABERT, UNITED STATES AGENT. 

Improvements. —Channel at Mount Vernon, Va., Neabsco Creek, Va., 962; Breton 
Bay, Leonardtown, Md., 964; Noiniui Creek, Va.,966; harbor at entrance of Saint 
Jerome’s Creek, Md., 968; Rappahannock River, Va, f 971; Totusky River, Va., 976; 
Urbana Creek. Va., 977; Mattaponi River, Va., 979; Pamunky River, Va., 982; 
York River, Va.,984; Chrckahominy River, Va., 987; Staunton River, Va., 989, 
992; Dan River, between Madison, N. €., and Danville, Va., 993; Roanoke River, 
N, C. f 995; French Broad Kiver, N. C., 997 f 
Examinations and Surveys.— Cockpit Point, Va., for ice-harbor, 999; Colonial 
Beach, formerly White Point, io county of Westmoreland, Va., 1001. 
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REPORT OF CAPT. F. A. HINMAN, CORPS OF ENGINEERS. 
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Improvements.— Harbor at Norfolk, Va., 1008; approach to Norfolk Harbor and the 
United States (Norfolk) navy-yarcl, between Lambert’s Point and Fort Norfolk, 
Va., 1017; Appomattox River, Va., 1029 ; Nor to way River, Va., Black water River, 
Va., 1033; Archer’s Hope River, Va., 1034; North Landing River, Va and N. C., 
1035; Eden ton Bay, N. C., 1038; Currituck Sound, Coanjok Bay, and North River 
Bar, N. C., U'39 ; Meherrin River. Pamplico and Tar rivers, N. C., 1041 ; Yadkin 
River, N. C., 1042; Scuppernoug River, N. C., removing sunken vessels or craft ob¬ 
structing or endangering navigation. 1044. 

Examinations and Surveys.— Perquiman’s River above Hartford [Hertford], N. 
C., 1045; Greeu River, N. C. ? 1046; Pasquotank River, N. C., above mouth of canal, 
1049; Cash ie River, from its mouth to the town of Windsor, in Bertie County, N. 
C., 1053. 
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REPORT OF CAPT. WILLIAM H. BIX BY, CORPS OF ENGINEERS. 

Improvements.— Conteutnea Creek, N. C,, 1060; Trent River, N. C., 1062; Nense 
River, N, C., 1065 ; inland navigation from New Berne to Beaufort Harbor, via 
Clubfoot, Harlowe, and Newport rivers, N. C., 1070; harbor at Beaufort, N. C., 
1076; New River, N. C., 1082; Cap© Fear River above Wilmington, N. C., 1083; 
Cape Fear River below Wilmington, N. C., 1087; Great Pedee River, S. C., 1100; 
Waccatuaw River, S. C., 1105; harbor at .Georgetown, S. C., 1114; Santee River, S. 
C., 1119; Wateree River, S. C., 1123. 
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Examinations and Surveys.— Northeast Branch of Cape Fear River, N. C. f 1128; 
Bogue Sound, N. C. f between New River, and Bean fort, 1133; Cougaree River, 8. 
C., 1140; Black Ri.ver, N. C., 1145; entrance to Winyaw Bay, near Georgetown, 8. 
C., 1154. 
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REPORT OF COL. Q. A. GILLMORE. CORPS OF ENGINEERS, BVT. MAJ. 

GEN., U. S. A. 


Improvements. —Charleston Harbor, 
River, S. C., 1188; Edisto River, S 
Savannah Harbor and River, Ga.» 
River above Augusta, Ga., 

1214; Romerly Marsh, Ga., 

Ga., 1224 ; entrance to Cumberland 
ween Fernandina and Saint John’s 


, 1172; Wappoo Cut, S. C., 1186; Ashley 
1190; Salkiehatchie River, S. C., 1192; 
Savannah River, Ga., 1207; Savannah 
Augustine Creek (Thunderbolt River), Ga., 
River, Ga., 1218; Brunswick Harbor, 
ivl, Ga. and Fla., 1229; inside passage be- 


Examinations and Surveys. —Altamaha River, Ga.. from Darien to its month. 1234 
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Improvements. .Saint John’s River, Fla., 1243; Upper Saint John’s River, Fla, 

1253; Volusia Bar, Fla., 1254; Apalachicola Bay, Fla., 1258 ; Tampa Bay, Fla., 
1262 ; Suwanee River, Fla., 1265 ; Key West Harbor, Fla., 1267; Pease Creek, Fla.,, 
1268; harbor at Cedar Keys, Fla., 1270; Manatee River, Fla., 1272; Caloosahatehee 
River, Fla., 1273; Apalachicola River, Fla., 1275; Withlacooche© River, Fla., 1277 ; 
removing sunken vessels or craft obstructing or endangering navigation, 1279. 

Examinations and Surveys. .Anclote Harbor, Fla, 12 . 81 ); Wekiva River, Fla,.., 1281; 

Saint Augustine Harbor, Fla., 1282; Amelia River, Fla., 1284; Charlotte Harbor, 
Fla., 1286; Mosquito Inlet, Fla., 1287; for caual and inland communication from 
Baint John’s River through Mosquito Lagoon and Iudian River to Jupiter Inlet and 
Lake Worth, Fla., 1291. 
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REPORT OF CAPT. R. L. HOXIE, CORPS OF ENGINEERS. 

Improvements. —Ocraulgee River, Ga., 1295; Oconee River, Ga., 1297; Flint River, 
Ga., 12y8; Oosteuaula and Coosawattee rivers, Ga., 1300; Coosa River, Ga. and 
Ala., 1301; Chattahoochee River, Ga. and Ala., 1303; Alabama River, Ala., 1306; 
Tallapoosa River, Ala., 1307; Cababa River, Ala,, 1308; Escambia and Conecuh 
rivers, Fla. and Ala., 1309; Choctawhatchee River, Fla. and Ala., 1311; Bayou La 
Grange, Fla., 1312; harbor at Pensacola, Fta., 1313. 

Examinations and Surveys. —Outer and inner bars at the entrance of Pensaoola 
Harbor, Fla., 13L6; Clearwater Harbor, Fla., 1323; Upper Oconee River, Ga., from 
.Skull Shoals to the Georgia railroad bridge, 1329. 




REPORT OF MAJ. A. N. DAVIRELL, CORPS OF ENGINEERS 


Improvements.— Mobile Harbor, Ala., 1336; Warrior River, Ala., 1345; Tombigbee 
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River, from Fulton to Vienna, 1351; Tombigbee River, below Vieuua, 1350; Black 
Warrior River, from Tuscaloosa to Daniel’s Creek, Ala., 1354; Old Town Creek, 
Miss., 1355; Noxubee River, Miss., 1356; Pascagoula River, Miss., 1358; roadstead 
leading into Back Bay, Biloxi, and Biloxi Channel, Miss., 1311); Horn Island Pass, 
Miss , 1361; Pearl River, Miss., below Jackson, 1363; Pearl River, Hiss., from Jack- 
son to Cart-hage, 1.369; Pearl River, Miss., between Edinburg and Carthage, 1371, 
Examinations and Surveys. —Homosassa Bay, Flu,., Back Bay at Bandsborough, 
Miss., 1373; Mobile River and Harbor, from lower anchorage up to the northern 
limits of the city of Mobile, with a view to securing 23 feet depth of water, 1374. 
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APPENDIX R. 

REPORT OF MAX W. H. HE ITER, CORPS OF ENGINEERS. 
Inspection.— Improvement at the South Pass of the Mississippi River, 077. 

APPENDIX S. 

REPORT OF MAJ. W. H. HEIFER, CORPS OF ENGINEERS. 


Improvements. —Amite River, La., 091; Tangipahoa River, La., 093; Tchefnncto 
River, La., 1394; Tickfaw River, La., 1396; Bayou Teche, La., 1397; connecting 
Bayou Teche with Grand Lake at Charenton, La., 1399; Bayou Black, La. f 1400; 
Bayon Courtablean, La., 1403; Bayou Terrebonne, La., 1407; Bayou La Fonrche, 
La., 1408; Calcasieu River, La., 1409; Calcasieu Pass, La., 1414: Sabine Pass ana 
Bine Buck Bar, Tex., 1415; Sabine River, La. and Tex., 1425; Neches River, Tex., 
1426; removiug sunken vessels or craft obstructing or endangering navigation, 
1427. 

Examinations and Surveys. —Homochit to River, Mias., 1429; Buffalo River, Miss., 
1430; Bayou Plaquemine, La. t 1431; Atchafalaya River, La., above Berwic k Bay. 
1432; Bayou Pierre, Miss., 1433; Natalbauy River, La., 1446. 
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Improvement®. —Entrance to Galveston Harbor, Tex., 1449; ship-channel in Gal¬ 
veston Bay, Tex., 1454; Trinity River, Tex., 1455; Buffalo Bayou, Tex , 1457 ; chan- 
iiiil over the bar at mouth of Brazos River*Tex., 14(>0; Pass Cavallo Inlet to Mata¬ 
gorda Bay, Tex., 1462; Aransas Pass and Bay, up to Rockport and Corpus Christi, 
Tex.. 1464 ; harbor at Brazos Santiago, Tex., 146-1; protection of river bank at Fort 
Brown, Tex., 1470. 
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REPORT OF CAPT. ERIC 
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Improvements. —Red River, La. and Ark., 1472; survey of Bayou Pierre, La., 1487; 
Cypress Bayon, Tex. aud La., 1493: Cane River, La., 1495; Loggy Bayou, Lake 
Bisreneau and the Dorcheat, La.. 1496; Ouachita aud Black rivers, Ark. and La., 
1497; Bayon ' Bartholomew, La. and Ark. , 1501 ; Bayou Bceuf, La., 1502 ; Tensas 
River and Bayon Maeon, La., 1504; Bayou D'Arbonne, La., 1505; Yazoo River, 
Miss-, 1507 ; Big Sunflower River, Miss., 1511 ; Tchula Lake, Miss., 1514; Talla- 
hatebee River, Miss., 1517; Coldwater River, Miss., 1518; Yallabusha River, Miss, 
1519; Steele’s Bayou, Miss., 1522; Big Black 
Tenn., 1527; South Forked Deer River, Tenn. 
sippi River and its principal tributaries, 1532. 

Examinations and Surveys. —Cassidy’s Bayou, Miss., 1534 ; Yazoo Pass, Miss., to 
determine the cost of a lock at that place, 1537 : Deer Creek, Miss., 153rt ; outlets of 
Boenf River, La., with a view to closing same, 1545; Bayon Bartholomew, Ark., 
from present head of navigation to Lincoln County line, 1548; Cypress Bayon and 
the lakes between Jefferson, Tex., and Shreveport, La., 1552. 
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United States Engineer Office, 

Bock Isi inti, Ill.j July 8, 1885. 

General : I have the honor to transmit herewith the annual reports 
of operations in my charge during the fiscal year ending Juue 30, 1885. 
Very respectfully, your obedient servant, 

A. Mackenzie, 

Major of Engineers . 

The Chief of Engineers, U. S. A. 
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Z x. 

OPERATIONS OF SNAG-BOATS IN IMPROVEMENT OF DIPPER MISSISSIPPI 

RIVER. 

The nature and amount of work carried on tinder this appropriation 
as well as statistics of commerce and navigation are given in the ap¬ 
pended report of Assistant Engineer 0, W. Durham. 

There was available for work under this appropriation at beginning 
of fiscal year but $974.38, and the act of Congress approved July 5, 
1884, omitted the usual item for this work. It has been necessary to 
make allotments from the general appropriations for carrying out such 
work as was indispensably necessary in the interest of navigation. 

As an indication of the importance of the work carried on under 
appropriation I give the following extract from the report made to 
governor of Minnesota in December, 1884, by the “State cominis 





approved July 5, 1884, an 
item of appropriation with above title has appeared. In the act approved July 5, 
1884, the item was omitted. Why this was done we cannot say, unless it was assumed 
that the work was covered by the item ‘'Removing snags from Mississippi River,” 
hut the work on the Upper Mississippi is not covered by the appropriation for the 
Mississippi River. 

The work carried on nnder the title “Improving Upper Mississippi River, oper¬ 
ating snag-boats,” Ac., is most important. An estimate with this title has been sub¬ 
mitted to Congress, and in any bill framed the item should hot be omitted. Unless 

an appropriation is made, the snag-boats must lie idle, and between Saint Paul and 
the mouth of the Missouri boats must Buffer the consequences. The Upper Missis¬ 
sippi is full of wrecks, many of which are liable in themselves to become obstruc¬ 
tions; these and snags and falling trees are liable at any time to seriously obstruct or 

even prohibit navigation. The means must, in the interest of upper river naviga. 

tion, be at hand for their removal. 

The records will show that since the Government commenced its work of operating 
snag-boats, Ac., on the Upper Mississippi, the wrecking of'boat* has ceased, ami the 
money return to navigators and the general public, as a result of the work of snag¬ 
ging, Ac., is inestimable. 

In my last annual report I referred to the subject of removal of 
wrecks and temporary work of cutting channels, aud recommended the 
construction of a dredge to be operated in connection with the snag- 
boats. As it 

dredge under the general appr< on “ improving Mississippi River, 

times 










The work carried on under this appropriation is of very great impor¬ 
tance to the interests of navigation, and, if it is the desire of the Gov¬ 
ernment to foster the carrying trade of the Upper Mississippi at the 
present time erf low freights and railroad competition, may almost be 
called indispensable. If such trade is to be successfully continued, the 
expensesimeident to delays, damages, &c., resulting from snags, wrecks, 
overhanging trees, &c., must be reduced to the lowest possible limits. 

That the preservation of successful navigation on the Upper Missis¬ 
sippi is a necessity must be admitted, and so long as this work.must be 
provided for by an item in the river and harbor bill, it is liable to be in¬ 
terrupted by the failure of the bill, 1 believe that permanent provis¬ 
ion should be made for this work of snagging, wrecking, tree cutting 
and pulling, clearing banks, finding and marking new channels, making 
surveys, soundings, aud examinations, assisting boats in distress, watch¬ 
ing; and repairing existing improvements, investigating and supervising: 
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work on bridges, collecting physical data and statistics of commerce and 
navigation, and in general facilitating and reducing expenses of navi¬ 
gation. To carry on this work properly would cost approximately 
$30,000 a year. 

The operations of snag.boats on the Upper Mississippi should be 

placed on the same footing as the canals now operated by the Govern¬ 
ment, in accordance with provisions of the act of March 3, 1881. 

An appropriation of $30,000 Is recommended for the next fiscal year. 
This estimate is based on necessary operating expenses, and cannot be 
reduced without affecting efficiency of the work. 
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REPORT OF MR. C. W. DURHAM, ASSISTANT ENGINEER. 





have ihe honor 
sippi River for the fiscal 

navigation 


present 
ending 


United States Engineer Office, 

Bock Island, III., July 1, 1885. 

annual report on improving Upper MissiB- 
1885, together with some statistics 


OPERATIONS OF SNAG-BOAT GENERAL BARNARD. 

During the early part of July, 1884, the Barnard was put in repair and repainted. 
On July 22 she was brought out of the Des Moines Rapids Canal and put in commission 
for snagging. On the same day she left Keokuk for below, arriving at Saint Louis 
on the 23d. Left Saint Louis July 26, on her way up-river. On Angust 2, near Sabnla, 
mlled the Bronson off a sand bar; reached Saint Paul August 8; operated between 
Saint Paul and Hastings until August 13, and then returned down-river. On Sep¬ 
tember 2 she closed her snagging cruise at Keokuk. 

During the remainder of the season up to November 19, when she was laid up for 
the winter in the canal, the Barnard was employed in assisting the towing of fleets 
to Guttenberg, Iowa, thence to Fort Madison, Iowa, and back to the canal at Keokuk. 
While work was going on at these points she served as a quarter-boat for a portion 

of the force employed in constructing dams and shore protections. She was in soag 

ging service forty-two days in 1884, aud removed obstructions from the channel at or 
near the following-named points: Grafton, Reed's Landing, Louisiana, Hickory Chute, 
Armstrong's, Marion City, South River, Fa bins Island, Canton, Devil’s Island, Bur¬ 
lington, Henderson River, Keithsburg, Muscatine, Gordon's Landing, Jack Oak 
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Slough, Lynxville, Bad Axe Bend, Coon Slough, Red Wing and La Crescent; also 
between Saint Paul and Hastings. 

During the winter of 1884-^5 the Barnard lay in the canal, and on June 15, 1885, 
after some slight repairs, was sent to Fountain City with a tow of barges. She ar¬ 
rived at that point June 29 and was laid up. - 


OPERATIONS OF SNAG-BOAT J. G. PARKE. 


The Parke lay in the canal undergoing repairs and repainting until flap 4, 

1884. On that day she started with a tow of barges for CassviTle Slough and was 
employed at that locality and at Fort Madison in building dams and shore protections 
until the close of the season. Incidental to her work of towing barges she ran 
3,369 miles. 

During the winter of 1884- 85, and np to the present time, she has lain in the canal. 


SUMMARY OF OPERATIONS 


SNAG.BOAT GENERAL BARNARD FOR FISCAL 

ENDING JUNE 30. 1885. 


m • m m • m m m 


Snags removed 
Leaning trees pulled back. 
Leaning trees felled and rei 

Steamboats assisted. 

Water gauges established . 
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ent of snag-boat service for the past seventeen seasons: 
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Improving Upper Mississippi River.—Summary of operations 

inclusive . 



snag-boats , 1868 to 1884, 
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Water very high and boats employed 
bat little; & email amount of dredg¬ 
ing was dona 

No detailed report 

Season of foul months; built 1,600 feet 
wing-dams. 

Last season of the GaffVey. 

Piles driven and jetties constructed at 
Pig’s Eye, Newport, RolUngatone, 
and Betsy Slough. 

Three wrecks removed; Pig's Eye 
Ham built. 

Built Dam No. 1, Nininger Slough. 

Built Dam No. 2, Nininger Slough; re¬ 
in ovt* d uni n ken barge ‘ at La Croese j 
made several surveys. 

Island numbers, 150; channel marks, 
10; surveys at 15 localities. 

Made 14 miles of survey; wrecks re¬ 
moved, 1; established 28 water- 
gauges and 20 bench-marks. 

"Wrecks removed, 3; established 3 
buoys and 6 channel marks. 

Hi^h-water elevations taken, 46. 

Wrecks removed, 2. In Cuivre River. 
#4 an a. gs; 30 lean e rs p ti lied baok, and 
13,485 trees felled. 

Wrecks removed, 3, 

Trip to New Orleans and the jet tie.* 
with Senate committee. 

Only forty-two days in commission. 
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RIVER MOTES. 


lllii) river remained at a good boating silage until tbe latter part of July. Daring 
the remainder of that month and the mouth of August the water was quite low, es¬ 
pecially between Saint Paul and Hastings, but steamboats had no difficulty in reach¬ 
ing Saint Paul, the worst bars having been improved or eradicated. The General 
Barnard, a large side-wheel boat, went through to Saint Paul August 6, 1884, on a 
stage of less than 2 feet. 


i 


i 


STATISTICS OF COMMERCE AND NAVIGATION. 

Lumber .—The most important business interest, on the Upper Mississippi River and 
its principal tributaries is the lumber trade, which gives employment to great num¬ 
bers of men, and upwards of one hundred steamboats, which are used iu guiding and 
propelling rafts. Between the month of the Chippewa and Saint Louis there are 
eighty mills on the main river, with an annual day-sawing capacity of 800.000,000 
feet, employing some sixteen thousand men and representing about $20,000, 



On the Upper Mississippi and its tributaries, the Saint Croix, Chippewa, Wisconsin, 
and Black, there are about two hundred mills engaged in the manufacture of lumber, 
the greater part of which product is floated into the former stream. 

Steamboats and freights .—The principal steamboat lines on the Upper Mississippi 
Biver are the Saint Lonis and Saint Paul Packet Company and the Diamond Jo 
Line. There are also independent boats carrying freight and passengers. 

Daring 1884 the Diamond Jo Line carried 173,517 tons of freight and 32,905 pas¬ 
sengers. Statistics of the other line could not be obtained. 


Statement of amount of freight received at and shipped from Saint Louis 

sissippi River for Jive years . 



Mis- 


.a 


Saint Lonis. 

1884. 


1882. 

1 jPUll... 

188 a 





Tons. 

Tons . 

Tom. 

Tons. 

Tons. 

Received.......................................... 

129,895 

120, *13© 

135, 5-11# 

190, 815 

228,095 

Skipped .................. ........................ 

43, i 10 

«0, 020 

71,325 

54,295 

55, 260 

Total........................................ 

173, ©05 

186,35© 

200, 865 

245,110 

281,355 


Movement in flour and grain by Upper Mississippi boats in 1884. 


Saint Lonis. 

Flour. 

Wheat. 

Corn. 

Oats. 

Rye. 

Barley. 
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Barrels. 

48,080 

4,558 

Bushels. 
459,420 
22,210 

Bushels. 
95,700 
22.413 

Bushels. 
031,071 
2,935 

Bushels. 

8,323 

1,120 

Bushels. 

205,278 

56 

JIL ClIHl a <m • » ■» a> «« a> m m m m * * « so* a ■ m ■> «*> » m «* • a * • » 

52,038 

481, 630 

j 118,113 

634,000 

9,443 

205,334 


The following? table 


tion at various^ocalities 








relative amount 
for the last three 



naviga- 


Statement of Steamers, barges , and rafts passing various bridges . 


Locality of bridge. 

Steamboats. 

Barges. 

Rafts. 

1884. 

• 

1883. 

1882. 

1884. 

1883. 

1882. 

1884. 

1888. 

1882. 

Hsstizi'gs.. 

Winona.. 

La Cross ....................... 

Dnboqne. .. . 

Ssbula........ 

Clinton... 

Rock Island.. .. 

Bmriington .... 

Xeoknfc. ....... 

Quincy ..... 

H ttnftal. 

845 
2,092 
5, 100 
3,461 
2,510 
2,926 
2,708 
1,966 
3,014 
1,658 
2,863 
1, 212 

746 
4,893 
i, 316 
3,585 
2,454 
3,006 
2,561 
1, §43 
1,856 
1,648 
2,886 
1, 513 

2,563 
6,627 
4, 728 
4,345 
2,584 
3,185 
2.593 
2,323 
2,034 
2,087 
3,031 
1,249 

980 
905 
542 
1,119 
1,248 
628 
203 
258 
1,624 
430 
504 
308 

753 

828 

506 

867 

594 

692. 

142 

291 

400 

440 

472 

393 

710 

942 

578 

822 

317 

670 

293 

466 

814 

«S4 

578 

472 

8 

2,007 
1,920 
1,401 
1,097 
t474 
1,083 
440 
t296 
4!8 
tl05 
126 

& 

1,663 

1,422 
2, 083 
t499 
972 
379 
t287 
880 
262 
113 

60 
1,939 
1,707 
1,022 

(*> 

T437 

984 

425 

444 

391 

300 

111 


• No record of rafts. ♦ Partial record. 
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HIVICR ACCIDENTS IN 1884. 


April 27, steamer Grand Pacific utruck a pier of the Burlington Bridge and sank. 
Total loss. Wreck afterwards removed by snag-boat General Barnard. 

April 29, steamer Sidney struck the bridge at Clinton, Iowa, and sunk, liaised and 
repaired. 

September 2, tow-boat A. M. Jarrett caught fire and burned to water's edge at 
Quincy. 

i 

% 

CUSTOMS REVENUE AND TONNAGE FOR YEAR ENDING DECEMBER 31, 1884. 

That portion of the Mississippi River between Saint Paul and the mouth of the 
Illinois lies partly in the customs district of Minnesota and partly in the district of 
New Orleans. Surveyors of customs ate located at Burlington and Dubuque, Iowa, 
Galena, Ill., Saint Paul, Minn., and La Crosse, Wis. 

In the following statement is given the total exhibit of the port of Saint Louis, 
the greater part of the Upper Mississippi boats are registered, and which in¬ 
cludes many of the Lower Mississippi, Missouri, and Illinois river boats. 


. Porta. 

Colleotlons. 

Enrolled 

tonnage. 

Veesela. 
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46 
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2,021 95 

3, 543 28 

40 


1,646 13 

2,425 15 

24 
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63,849 45 

2,794 00 

80 


INTERNAL REVENUE. 


There are eight internal-revenue districts bordering on the Mississippi River be¬ 
tween Saint Paul and the mouth of the Illinois River. Each of these districts is com¬ 
posed of a large number of counties, the greater portion of which do not touch the 
river, but the balk of the revenue to the Government comes from the sections adjacent 
to the river and tributary to its navigation and commerce. 

I give below a table showing the designation of the districts touching on the river 
between the points above named, the residence of the collector, and the amount of 
collections for the year ending December 31, 1884: 


Districts. 

Resideaoe. 

Amount. 

j| Irot J!MIL i U U llMlJP 1 l|ii«illll!i' » ■ at at tm m m at at • at m ooo. » at at m at m m at m m at • «t • m w * » m m m m • « W * • • a 
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ltiadtson *««»• •»«««•»». •««»«* • • 
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Burlington 
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$491,462 79 
153. 529 36 
182, 248 18 
2, 351, 360 08 
203,801 25 
86, 259 09 
309.991 40 
273,831 63 

4,052,483 77 


Very respectfully, your obedient servan 


C. W. Durham, 
Assistant Engineer. 


Maj. A. Mackenzie, 

Corps of Engineers, U, 8. A, 
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Z 2. 








IMPROVEMENT OF THE MISSISSIPPI RIVER FROM SAINT PAUL TO DE8 

MOINES RAPtf>S. 

Under this genera,! appropriation are carried on works for the ini- 
provement of through navigation, the nature of which has been fully 
given in previous reports. 

The allotment of this appropriation to various works and localities 
has usually been left to the discretion of the Secretary of War. This 

principle has resulted to the great advantage of the general improve. 

meut of the river, inasmuch as it permitted the expenditure of the appro- 

011 work at points where it was most needed, which points, as 
a rale, are away from cities and, while well known to those actually en¬ 
gaged in navigating the river or carrying on works of improvement, da 

consideration from others as do points near towns 
or cities wbicb are constantly under the eyes of the inhabitants. The 
river and harbor act of July 5,1884, made 
points, while there existed other points where the sums set aside could 
been used to better advantage. The limited appropriation made 
for this work renders it very desirable that the selection of places for 
improvement should be left to the life of War, in order that the 

money may be properly apportioned and the work performed where 
most needed. 

There was available at the beginning of the fiscal yea 22,950.03, to 
which 250,000 was added by act of July 5,1884. The expenditures of 
the year exclusive of outstanding liabilities were $192,872.24. All the 

fahds av.ailable could have been spent ; but the failure of Congress to 

grant any further appropriations made* a more gradual expenditure ad- 
visable. 

Daring the past year, ;sai r » formerly, work has been carried on by con¬ 
tract when circumstances permitted, and by means of the Govern meut 

plant and hired labor when such method was 44 most economical and 
advantageous to the Government.” Works of improvement were car¬ 
ried (mi during the year by day’s labor between Sain Paul and.Hast. 

ings; between Reed’s Landing and Winona; in vicinity of La Crosse, 

Fountain City, Cassville Slough,Guttenberg, and Fort Madison. Work 

wasdone by contract and agreement at West Saint Paul, Bad.Axe Bend 

Rock Island Rapids, Andalusia, and Muscatine. Material was 
under contract and in open market 




The 

priatiou 





Rock island 
a small 



Some important additions to the Government plant were bnilt and a 
number of surveys and examinations made in connection with works of 
improvement aud bridges across Upper Mississippi River. 

The details of work at the several localities are given in the appended 

reports of.Assistant Engineers C. W. Durham aud J. L. Gillespie, under 

whose direction the improvements above enumerated were carried out. 

The river and harbor act of July 5,1884, provided, under the general 
appropriation, for “ improving Mississippi River from Saint Paul to Des 
Moines Rapids,” for work at Andalusia, Muscatine, and Fort Madisou, 
and 44 for the protection of the bank of the Mississippi River at Winona, 
Minnesota,” &c. 

The work proposed at Andalusia was in continuation of a project pro- 
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sente# in a report submitted December 17,1880, and partially earned 
out under special appropriation in 1881. Work was done under con¬ 
tract with Mr. A. J. Whitney, of Keokuk, Iowa, between September 15 
and November 16, 1884. It consisted in the repair and extension of ex¬ 
isting work, and the construction of a closing dam across Andalusia 
Chute. Gravel, rock, and brush were used. Good results are already 
apparent. 

An allotment of $4,500 was made for dredging in the harbor of Mus¬ 
catine, Iowa, in continuation of work formerly carried out under special 
appropriations. Under agreement with A. J. Whitney, at the rate of 10 
cents per cubic yard, dredging was commencedf October 13, 1884, and 
completed November 22. The amount of material excavated and re¬ 
moved was 44,418 cubic yards. Further trouble is not expected in this 
harbor for several years to come. Details of work at Fort Madison are 
given in appended report of C. W. Durham, assistant engineer. 

No work was carried on at Winona, 

item in the river and harbor act 
at Winona is a gently-sloping gravel beach, and the mait 
the landings is the shoalness of water and too slack current. It would 
be well if the city of Winona should pave its levee, as other cities have 
done; but there is at present no work of protection which the Govern¬ 
ment can properly do which is necessary or which would not materially 
injure the city wharf for landing purposes. 

• After verbal communication with the mayor and citizens of Winona, 

to whom the actual condition of affairs and results of surveys were ex¬ 
plained, I received from the board of trade a copy of a resolution in¬ 
dorsing my ideas and suggestions, and asking that the work carried out 
be such as would result in removing the sand-bars lying along the bank 
in front of the lower part of the city. The work referred to in the item 
of appropriation being impracticable, unnecessary, and evidently till 
result of a misunderstanding, has not been attempted during past year. 

The river and harbor act of August 2, 1882, provided that of the 
$200,600 appropriated for “ Improving Upper Mississippi River from 
Saint Paul to Des Moines Rapids 71 the sum of $15,000 should be ex¬ 
pended for improving banks and the chanacj of the river at West; Saint 
Paul. It being impracticable for a time to determine the nature of the 
work desired or expected, a delay in the expenditure of this allotment 
was necessary. 

was finally submitted under 

a basin along the right bank of the river which would serve 
as a harbor or channel for boats desiring to land at West Saint Pan!. 
The project also included the construction of such dams and shore pro¬ 
tections as were necessary for preserving the channel of the river along 
the left bank. Dredging.work was begun May 6, 1885 ; under contract 
with Mr. C. JET. Appleton, of Quincy, Ill., the priefe being, for excavat¬ 
ing and removing material to a distance on an average less than 3 
miles, 16§ cents cubic yard. Up to July 27, 28,309 cubic yards have 
been removed. The contractor has been permitted to make arrange¬ 
ments for delivering a portion of the dredged material to the city of 
Saint Paul for filling purposes. 

The difficulties and dangers of navigation resulting from insufficient 
protection at the various bridges over the Upper Mississippi have been 
referred to in previous reports. Section 8 of the river and harbor act 
of July 5, 1884, provided for the carrying out under certain conditions 
of such work looking to improvement of navigation through bridges 
over navigable waters of the United States as the Secretary of War 


* 
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might think necessary. There are fourteen bridges in the section of 
the Upper Mississippi in my charge, and considerable labor and ex¬ 
pense have been involved in the making of surveys and collection of 
opinions and facts, preparation of plans for improvement, and corre¬ 
spondence and interviews with representatives of the various bridge 
companies. The Secretary of War, having decided that the indefinite 
appropriation which provided for carrying out the work of construction 
cannot be used for expenses of preliminary examinations and prepara- 
tion of plans, and there being no funds available from appropriation for 
“ improving Upper Mississippi River,” which usually covers such work, 
it was necessary to make an allotment from this general appropriation, 
flans have been prepared for bridges at Hastings, Winona, La Crosse, 
Dubuqne, Clinton, Burlington, Quincy, Hannibal, and Louisiana, 
is to be hoped that the action of the bridge companies will be prompt. 
The act provides that the work shall be done by the United States in 

case of unnecessary delay on the par the bridge companies; but con. 

before the Government would be justified in 
these important improvements would be thereby 








The act of Congress of March 3, 1879, allotted $20,000 for the trial of 
the “Adams Flume,” under the supervision of the inventor, and the act 
of August 2,1882, contained an additional appropriation of $3,000 for 
this work. A bar below Reed’s Landing was, in accordance with Mr. 

Adams’s wishes, assigned to him for his experiment; but in 1882 the 
condition of bars, &c., became such as to make a change of experi¬ 
menting ground desirable. With Mr. Adams’s sanction and approval, 
Frenchman’s Bar, below Saint Paul, was assigned him for his opera¬ 
tions. Since 1879 Mr. Adams has been preparing for his experiments; 
but as yet no pipes have been laid in the river, and no report as to re¬ 
sults accomplished can yet be submitted. The conditions at French¬ 
man’s Bar are changing, and it may be necessary for Mr. Adams to se¬ 
lect still another locality for a practical test of the machinery he has 
been constructing during the past six years. 

The construction of a dredge and six dump-boats for use in connec¬ 
tion with improvements carried on under this head of appropriation, 
which has been recommended in previous reports, was commenced dur¬ 
ing past year and will be completed in a short time. Two 
towing purposes were built and six 
hull was 








The works heretofore carried out have continued 
able effect on the low-water charnel of the river, 
been of great benefit to the interests of navigation 
interests, to the public at large. The fact has been demonstrated that 
so long as the river can be navigated with certainty and comparative 
ease freight rates will be kept down to a very low figure, and it is be* 
lieved that no legislation looking to the regulating of freight rates is of 
more importance or will furnish more beneficial results than such as 
will permit the rapid continuance and completion of the improvements 
of the Upper Mississippi. 

Extracts showing the results of work have been given in previous 
reports, to which I would add the following: 

From Governor Hubbard’s message to the Minnesota legislature, 
January 8, 1885: 

I transmit herewith a report of the “State commissioners for the improvement of 
the Mississippi River,” in which the interests of our State, in connection with the ex- 

f enditures by the General Government for the improvement of Western rivers and 
arbors, are practically considered. It is of great interest to Minnesota and the 

.....()€:. C 
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Northwest that the system under which work has been prosecuted since 1^78 for the 
Improvement of navigation on the Upper Mississippi, from Saint Paul to the Des 
Moines Rapids, siionld be developed sics rapidly hub possible until its fill! 'benefits are 
realized. Results already accomplished assume the certainty of a channel of snffll- 
cient depth to accommodate the largest upper river-steamers during all season b of an 
open river. * * * 

From the report of the State commissioners of Minnesota: 

• * • • . # * # 

There has been expended in connection with the permanent Improvement of the 
Upper Mississippi up to the present time, under the head of “Improving the Missis¬ 
sippi River from Saint Paul to Des Moines Rapids,” a distance of 51f> miles, about 
fl,000,000, * * * 

The results accomplished with this comparatively small expenditure have been 
most beneficial to the interests of navigation. The most troublesome obstructing 
sand-bars have been removed, and in the upper portion of the river the ruling depths 
have been increased about 2 feet. 

*»*•**• 

Bnt while so much can be said regarding work already-carried ont, it remains a 
fact that the improvement is in its infancy. What has been accomplished on the 
Upper Mississippi simply demonstrates that the experimental stage is passed; that 
the plans being followed are correct, and that, wheu carried to completion, they will 
accomplish all that is claimed for them, and that .such completion will give 'to the 
Northwest an uninterrupted channel to the sea, free to all, and of sufficient capacity 
to satisfy the needs of commerce for all time, a d with such a line of communication 
open fieight rates must and will be reduced to their lowest possible limit. 

With a full knowledge of the great good to result from the completion of the im¬ 
provements of the Upper Mississippi, and a further knowledge from practical ex¬ 
perience that this improvement is certain to follow a coutinnation of the work now 
goinfg on, it is most desirable that the work not only be continued, but that appro¬ 
priations be granted sufficiently great to permit of its completion within a reasonable 
time, to the end that present as well as future generations may feel the full benefit 
therefrom. * * * 

From a memorial presented to Congress toy the Minnesota legisla¬ 
ture— 

# ill ♦ ill « * # 

These results already attained justify the belief that, under the well-digested plans, 
the engineers in charge can, with the money now asked for by them, secure such a 
depth of water as will allow wheat to be transported from the Falls of Saint Anthony 
to the Belize and put on board of ships to be conveyed to Europe, and flour t» our 
South American and Mexican neighbors, at freight charges not to exceed one-third 
those now paid to- reach the markets. Wheat at 8 cents per bushel (freight) on 
board ship at the Belize means $6,400,000 per year saved to Minnesota on her present 
production. 









Des Moines 
large than 
made. 



l be carried on to fa 
small appropriations 






been 


I would respectfully recommend an appropriation of $ 1,500,000 for the 
fiscal year ending June 30, 1887, and if further provision for several 
years could be made at the same time great good would resalt therefrom. 

The section of the river for which this appropriation is recommended 
is about 525 miles in length, and the amount suggested will give less 
than $3,000 per mile. 

Commercial statistics relating to the Upper Mississippi River will be 
found in connection with my report on “Improving Upper Mississippi 
River.” 


SUMMARY OF EXPENDITURES FOR FISCAL YEAR ENDING JUNE 30. 1885. 


Saint Paul to Hastings ..........-..........._............. ........ $46,071 05 

Dredging at West Saint Paul ... 4,789 38 

Reed’s Landing to Winona ............ 25,812 03 
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©Teddingat Bad Ax® Island .... 

Vicinity of LaCroau©........... 

Vicinity of Fountain City....... 

Cass' ille Slongh and Gntten >rg 
Dredging Campbell's Chain..... 

Vicinity of Andalusia ...... .... 

Buoys on Rock Island Rapids... 
Dredging Muscatine Harbor .... 

Vicinity of Fort Madison. ........ 

Rock at Nauvoo (not used) __ 

Purchase and repairs of plant... 

Snag-boat General Barnard.._ 

Surveys and gauges... 


• m m 


m m m m 


*#(*#•• mm 


m m • 


m m m m •••a* m • • • mm 


• m m m m 


m «■ m m 


«*»•*■ m m m m • m 


• m m «• <W m w m m m m • m m m m 


m m m m m m> m 


Total 


«m> m m m mm 


i m m m m flu m m m 


m m m m 


• mug m m • m m m m m m • 


mm m m <m m 


m m m m 


mm m m m m m m> m m m 


m m m m m m m m m m 


mm m • <* • • an m m m m m 


m m • • m m m m m m m, m m m m m m m m m • mi m m # m "• m • • •• • 


m m m m • m m m m m m m m m m m m m *m 


• m m 


mm • ■ • • 


$6/754 43 
136 55 
1,996 15 
13,963 90 
1,920 68 
17,507 61 
1,498 24 
5,005 54 
13,966 58 
608 10 
47,873 14 
926 46 
4,042 40 


192,872 24 


Note.— Of above amount, $652.51 was 



as oatstanding liability July 1,1884. 


Expenditures on the 


• various sections oft 
from commencement 


Saint Paul and Des 
to July 1, 1885. 


*otnes Sapid* 


Locality. 


Saint Pan! to Hastings...... 

Hastings to head of Lake Pepin.... 

Head of Lake Pepin to Alma... 

Alma to Winona Bridge.... .. 

Winona Bridge to La Crosse Bridge. 

La Cro*«se Bridge f o McGregor Bridge „,. 
McGregor Bridge to Dubuque Bridge..., 

Dubuque Bridge to Clinton Bridge.. 

Cl i nton Bridge.to Rook Ialand I! ridge.. 

Rock Island Bridge to Keitbsbnrg....... 

Keithsburg to Des Moines Rapids.. 

Surreys and meter work................. 

Snag boats and wrecking... 

Plant at estimated value................. 


* m m » » m • «■ *® m * « W m> m m » » m is* • m ■» * 


ai • « m lit iQQo » m 


• . » * » * m m am m <m .. m m w> m » • m m « m «> 


• » m « m m <m m> m 


» <m m it m « » 


• « » m » » * urn am 




* • it * Mi • am «■ • » • m Mt imi Ml a Ml Ml at m m » am m m m m m mi mi • mi m» * in a< at « a 


M * <B » • 


a at a • m » ml m 


• urn* <• » * »f » » » » « "» 


ill at uni nnn ntnt an <» nnn «nn m m am nnm n nnm nnm at nnn am nnt « mn> m. 


«» «nt » • «n» *> an at 


• «»• «- .. am <m am am a* a . » at an a ... am .. a.. an 


it • * m «n am m a, m ■» a » • o® * nnt at nnt inn •» « at nnm m m m airnii a nt nnn at nit a at at a a> at at nm nm nnm up m at at nw * at m m » uiiut 


... • mm w m <n» an -at « an am am <n» at am am nnm at an ... .. 


... «n> ant 


..... «m nnn mm nm • J » 


Total. 


• • » «m 


.« at lit nsit lit « at 



The existing project for this work is one of general plans and methods 
rather than details. 

No definite estimate of the cost of completion has ever been presented, 

and no such figures can well be given. Nor are they necessary. In 
preparing projects for special localities where definite plans and loca- 
tions of works could nqt be fixed upon long in advance of construction, 

the estimated cost has been taken at $20,000 per mile. Projects for the 









are presented in lieu of a general j 
No figures are given for amount 
project. 





for completion 



existing 


ABSTRACT OF APPROPRIATIONS. 


By act approved June 18, 1878.. 
By act approved March 3, 1879* 
By act approved June 14, 1880.. 
By act approved March 3, 1881, 
By act paused August 2, 1882... 
By act approved July 5, 1884 .. 


ass m 


• • • 


1250 , 

100 , 

150, 

200 . 

250, 

250, 


000 

000 

000 

000 

000 

000 


Total........ ....... 1.200,000 


Twenty thousand dollars set aside for testing Adams’s flume. 


t . 
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* 


Money statement. 


July 1, 1884, amount available. |22,950 03 

Received from sale of fuel.... ... .. „ 118 75 

Amount appropriated by act approved J uly 5,1884.................... 250,000 00 


July 1,1P85, amount expended during fiscal year, exclusive 

of outstanding liabilities July 1,1884........ _........ $192,2*20 03 

J uly 1, 1885, outstanding liabilities............_...._ 4,856 30 


273,068 78 

197,076 33 


July 1, 1885, amount available 


75,992 45 


Amount that can be profitably expended in fiscal year ending June 

30,1887.......... 1,500,000 00 

Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 






dll proposals recrit 
A. Mackenzie , Corps of Engineers 
s in ike Mississippi River between 




Names and residences of bidders. 


10,000 cubic yards 
delivered on United 
States bargee. 


S. J. Truax, Hastings, Minn. 

ft. S: Underwood J 
A. H. Truax, Hastings, Minn .......... 


a <m « • m <■ • • *» « a * «■ a a m • at m m • at at at at * # » at » at «> • m » # 




«» at 


Cubic 

yards. 


♦0 74* 
74 
69 


$ 7,460 

7,400 

6,900 


Abstract of proposals received and opened this 5th day of September , 1884, at 2p. »»., by 
Maj. A. Mackenzie, Corps of Engineers, Hock Island, 1 /!., for furnishing riprap on board 
Government barges in the Mississippi Hirer between Reed’s Landing and Winona, Minn. 



I * i 

a | 

Approximate quan¬ 
tity delivered on 
barges 10,000 cu¬ 
bic yards. 

No. 

Names of bidders. 

Residence. 




Per cu¬ 
bic yard. 

Amount. 

I 

| 

5W. Patt \ 

)A. Fuoter l.*... 

Alma, W? It.Ill » at m m » • • n • m> at • at *W • m m <m » 

•0 711 

•7,150 

2 

Winona Stone and Lime Company... . 

Winona, Minn .. 

65 

6,600 

3 

iHl 88 f Jf « JIL I 131 A X - •#•••»•*•* W <P «H ® « • » • 

Harttinm Minn., ..»t.•. . 

A 1 Ill V V 1 ft « a * • a 

84* 

8,450 

4 

Jiihn H ai i y *•»• ■ a 

71* 

7,160 

5 

0 faftStJ flfc Djttd01*'W'CiN^d * mmmmmmmmm m + m m w w ■••••* 

Minneapolis, Minn . 

95 

9, 500 


Abstract of proposals received and opened this 5th day of September, 1884, at2 p. m., by 
Maj . A. Mackenzie. Corps of Engineers , af Rock Island, 111., for constructing a dam and 
shore protection oj brush and stone at Andalusia , III. 





5,000 cubic yards 
stone. 

*9 

4,000 cubic yards 
brush. 

Aggre¬ 

gate. 

No. 

N antes of bidders. 

Residence. 

Price per 
culiio . 
yard. 

Amount 

Price per 
cubio 
yard. 

Amount 

1 

Patterson Brothers.. 

1C «okuk. low?... 

|1 40 

♦7,000 

•0 65 

$2,600 

m «oo 

2 

Daniel Keleber ... 

Davenport. Iowa ... 

1 75 

8,750 

1 40 

5,000 

14 , as® 

8 

J. W. Heine v ....... 

Burlington, Iowa... 

I 70 

8,500 

I 00 

4, CW) 

12.500 

4 

Fruln, Bambrick & 
Cn ... 

Saint Louis, Mo .... 

1 90 

9,500 

1 10 

4,400 

13,900 

5 

C S^Wliitnev 

Keokuk. Iowa. 

1 35 

6,750 

0,250 

85 

3,400 
2,800 

10,150 

9,050 

0 

A. Jv Whitney. 

...do —............ 

1 25 

70 
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Abstract of proposal* rjedved and opened by Maj. A . Mackenzie , Corps of Mutineers, at 
Mmk Island^ 111at 2 p. m. on February 16, 1885, for construction of dr My 3 hull . 


No. 

Name* of bidden. 

] 

Alex. D. Pleat* - -... 

2 

Sdmonda J. Howard.... 

3 

Alfred Cutting f .. 

■1 

J. Batchelder .. 

5 

Diamond Jo line of steamers* 

6 

H. K. Brown .. 

1 

Van Sant Sc Bdwarda. 

• 

KshIke Brothers. 

• 

Jacob Eckhardt & Son. 



Point of delivery 


Grafton, HI... 

Jeffersonville, Ind 

Metropolis, HI.... 

Baytown, Minn ... 

Dubuque, Iowa. 

Quincy, HI-.... 


••• 


• «® i*» »► « w • • ■ ■ 



>IIU< m » lODD' 

a «i *m m 


Le Claire, low* 


.. 


m * m 


• • • 


Bock Island, HI., 
Davenport, Iowa 


Grafton, HI. 

Jeffersonville, Ind 
Metropolis, Ill... 
Keokuk, Iowa ... 

. „. ..do .......... 

.... do.. 

Gainey, Ill. 

I.® Claire. Iowa.., 
Keoknk, Iowa ... 

.do. 

Davenport, Iowa 


• ■ 


.Price. 


$4, 548 

4, 800 
3,050 
3,250 
3, 795 

3.500 

4.500 
4,741) 
4,816 
4,490 

5, m 


•Not signed. f Accepted, question of towage to Keoktik to.be determined hereafter. 


Abstract of proposals received and 
Jock Island, III., on March 19, 
feck md delivering the same on 
Minn. 






Mackenzie, Corps of Engineers, at 
for furnishing 6,000 cubic yards riprap 

&amt Paul and Hastings , 


N& 

Names of bidden. 

e 

Residence. 

Point of delivery. 

Price per 
cubic 
yard. 

1 

Nels. J. Nosb.. -_ _ 

Saint Paul. Mints __ 

No point mentioned .. 

$1 75 

1 76 

2 

8. McDonald ... 

CMwlton. Dak............. 

. do ... ............... 

1 

a. m. Tr; ... 

H mtlmm Minn . 

NIninnOT. Minn ............. 

63 

4 

Patrick H. Thorton......... 

Saint P»nl Mipi|_ 

Saint Paul. Minn.. 

1 30 

s> 

5 

Galeh Truax................ 

W wrings, Mipn.. 

Merrimac or Newport, Minn 
Red Ro e k and Ne wport, Minn 

87 4 

6 

Winston Brothers ... 

Minneapolis, Minn.____ 


AH rejected. 

Stone required 'for use at Saint Paul as per specification. Item 3 requires an up¬ 
stream tow of 23 miles; item 5 an np-stream tow of about 9 miles, making the bid of 
Caleb Truax the most advantageous (tow to be considered as per specifications). Bat 
611 cents per yard equals §2.92$ per cord, while the price now paid in open market 
at Newport and Merrimac is but 2.70 per cord. It is therefore more advantageous to 
the Government to reject all proposals and purchase in open market. 


Abstract of proposals received and opened % Maj . A. Mackenzie, Corps of Engineers , at 
Rock Island, HL , on March 19, 1885, at 2 p. m., for furnishing brush and poles, and de~ 
Usering the same on United States bargm between Saint Paul and Hastings , Minn. 


Hol 

1 

Names nod residences of 
bidders. 

Brush, 
6,000 cubic 
yards. 

Poles, 6,000. 

Amount. 

«► 



Per cu, yd. 

Per pole. 


i 

S. McDonald, Casaelton, 
Dak. 

|©.75 

© 

I# 25 

$6,000 

1 

.A.BLTruax, Hastings, Minn. 

34 

031 

2,260 

8 

George Robinson, Stillwater, 
Minn. 

341 

03 

2,250 

1 

George H. Daly, Langdon, 
Minn. 

851 

04 

2,370 


Remarks. 


Between Saint Paul and Hast- 

ings. 

Delivered near Saint Paul. 

f3,0OO yards brush and 3,000 
poles’at Grey Cloud Landing. 
1,000 -yards brnBh and 3,000 
poles at Minnesota River. 
Between Saint Paul and Hast¬ 
ings. 


The bids of A. H. Truax and George Robinson being the same, a division of award is 
made, Mr. Truax furnishing 3,000 yards of brush and 3,000 poles near Saint Paul and 
Robinson 3,000 yards of brush and 3,000 poles at the month of the Minnesota River. 














































1674 REPORT OF THE CHIEF OF ENGINEERS. U. 8. ARMY 


Abstract of proposals rereived and opened by Maj. A. Mackenzie, Corps of Engineers, at 
Book Island, III , on Alarch 19, 1885, at 2 p m. t for furnishing 10.00U cubic yards riprap 
rock, and delivering Ike same on United States bargm § between Vs Lai ing and Winona^ 


Minn. 






Price 

No. 

Name of bidder. 

Residence. 

Point of delivery. 

Mir cnbio 
yard. . 

*1 

Samuel McDonald. 

Casselton, Dak. 

Between Reed’s Landing ai d 
Winona. 

$1 73 



* Rejected; price exorbitant, being more than two and one-half times aa much aa is paid in open 
arket. 


Abstract of proposals received and opened by Maj. A. Mackenzie, Corps of Engineers , at 

Bock Island, III ., on March 19 , 18 * 5 , at 2 p . m., for furnishing 10,000 oubio yards riprap 
rock, and delivering the same on bank oft . ivtor between Lansing and Dubuque , Joioa. 




Nunes of bidders. 

» 

« 

Residences. 

Point of delivery. 

S. McDonald.... 

John H. Friend*.......... 

Ill MeCartan... 

D. W.Llneham ........... 

Cauelton, Dai:...... 

Klluidoi | Jlljl 1 W llli » » « « » » * » « « »■ 

Dubuque, JLownii • «*»»# 

m IB • m m, » 111# » <» rn, w> m m » • «»» • « w « m m <n im * • 1 

Qi 

Between Lansing and Du¬ 
buque. 

5,000 cubic yards at Clayton, 
Iowa. 

Dubuque and Guttenberg, 
Iowa. 

jil. t or i! ear Lynxville, Viol ji, 
Wyal in iii iif, * G leu Haven„ 
Johnsonsport, and Speett’s 
Ferry. 

1 Varloun not nts.......-........! 

Albert Warrant.. 

Rook Island, HI.| 

Glen Haven .................. 

Wyalusing ... 

Guttenberg ... 

Crooked Slough... 


Price 
per cubio 
yard. 


H 83 

i 00 


* Informal; not in duplicate. 


t In lota of 2,500 cnbio yards at each point. 


Bids all rejected; prices asked being higher than the material can be, and has been, 
purchased iu open market. 


Abstract 



received 
on March 



Corps of Engineers, at 
10,000 cubic yards riprap 
Island , III., and Montrose f 



Names of bidders. 


Residences. 


Point of delivery. 


Price 
per cnbio 
yard. 


1 

2 

3 

4 
6 
§ 
7 
6 

9 


Si McDonald *. 

Rudolph Wiegaod* 
Wm. Amos Roberts* 

M. W. Dodge ..._ 

J. A. Green* ........ 

Michael Hiues...... 

John Lot'tus ........ 

P»‘terson Brest..... 

E.G.KemperJ ...... 



Dual. Keleber§ 


Casselton,Dak ........... 

Nauvoo,Ill .... 

— do. ................. 

Buffalo.Iowa ............. 

Stone City, Iowa ......... 

Davenport, Iowa —____ 

Burlington, Iowa .. 

Keokuk, Iowa. ............ 

Burlington, Iowa ....... J 

Dav enport, Iowa.......... 


Rock Island to Montrose_ 

Nauvoo, Ill .. 

--do...... 

Via Buffalo, Iowa...___ 

Davenport, Iowa ............ 

Monteselier mid other points.. 

Bmlington, Iowa... 

Nauvoo, Ill..........._.... 

_ do .... 

Burlington, Iowa .. 

Between Mock Island and 
Muscatine. 


$2 25 

% 


3 25 
79 


4H 

50 

78 

85 


* Informal; no guarantee, 
t Accepted; written contract made. 


1 Five miles below Burlington. 

$ Informal; no guarantee; only one bid. 
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Abstract of proposal* received md opened by Maj . A. Mackenzie, Corps of Eng 
Rock Inland, 111., on March 19, 1885, at 2 p. to., for dredging in is^iaiNyici^i 
Sain I Faul 9 Minn. 



Sunni'] McDonald, Casselton, Dale ..... 

Car kin, Stick oey & Ctam, East Saginaw, Mick 

A. J. Whitney. Keokuk. Iowa... 

*CbarlfM H. Appleton. Quincy, D1_....- 

H. S. Brown, Quincy, 111 . 




» m m » 


i«i * « ® » «o * «i w<w»w<wiai«4t*i 






ib at tin m 


• • * • 


a n an <n » • 


* Accepted; written contract 


age a m m 4» • # «s» 


• * w • 


••••••••••• 


mm »•<*••••*«■ 


60 

46 

17 

1®I 


» m 


Abstract of proposals received and opened by Maj. A. Mackenzie, Corps of Engineers, at 
Rock Island, III., on March 19, 1885, at 2 p. m. f for the construction of six flat-boats for 
nse between Saint Paul and Des Moines Rapids. 


Me. 


Names and residences of bidden. 


I 


Point of delivery. 


Price for 
the nijc. 


Remarks. 


1 * D. S. Barmore St Sou, Jeffersonville, Ind 

it Samuel lit c Donald „ Cassel ton, Dak. 

J I JL Jt), Fleak, Grafton, Ill...... 


Saint Louis, Mo.. 
Bed Wing, Minn 
Grafton, ill...... 


4 A. Cutting, Metropolis, Til ....... I.. 

1 Thomas G-. Isherwood, JLe Claire, Iowa ... 

t 

I William W. Bates, Chicago, Ill.. 


Metropolis, Ill. 

]L« Claire, Iowa ... 


$8,940 00 
37, 200 00 
17,910 00 

9, ®§f> #0 
00 


7 I Tan Sant St Edwards. Le Claire, Iowa 

8 | J. Batchelder, Sonth Stillwater. 


St Cram, East Saginaw 


10 : Martin Von Hein, Le Claire.. 

11 i J. B Morgan Sc Son, Clinton, Iowa 

12 Jacob Elk hard t St Son. Davenport. 

13 : H. S. Brown, Quincy, 111 . 

14 I Kahlks St Bro. f Bock Island... 


* » » « * m *» * 


• » m m * 


mm m m m * * m 


m » m • <*•••*•• 


mim m m m » 


Book Island a n i 
Davenport 
Le Claire, Iowa... 
Sonth Stillwater, 
Minn. 

Some point above 
Keokuk. 

Le Claire, Iowa_ 

Saint Louis, Mo .. 
Davenport, Iowa.. 

Quincy, HI. 

Bock Island, HI... 



$0,200 each 
$2,985 each: infor¬ 
mal ; no guarantee. 
$1,000 eadli. 

Accepted ; iriril 11 e «i 
contract made.' 


Conditional on ac¬ 
ceptance of bid for 
dump-boats. 


$1,666 each; info* 
mal; no certificate. 


bitract of proposals received and opened by Maj. A . Mackenzie, Corps of Engineers, at 
Rock Island, 111., on March 19, 1885, at 2 p. m., for construction of six dump-boats for 
nse in improvement of Upper Mississippi River . 
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REPORT OF MR. J. L. GILLESPIE, ASSISTANT ENGINEER 

Saint Paul, Minn. , July % 1885. 

Sir: I have the honor to submit my animal report on the work of improving Upper 
Mississippi Elver (earned on in the division under my charge during the fiscal -year 
ending June 30, 1885. 

SAINT PAUL TO HASTINGS. 

Work in this section of river was done by hired labor and the usual plant, con¬ 
sisting: of Tow-1bnai.it No. 1, Steam-launch No. 1, Pile-driver No. 74, Qnarter-b at No. 

13, and such barges as were necessary. 

There were three crossings which had given trouble for several seasons at extreme 
low water—the Red Rook Crossing, the crossing at head of Grey Cloud Island, or 
Robinson’s Rocks, and the crossing near the foot of Grey Cloud Island, or at head of 
Boulanger Slongli. The first to attract attention this year was the crossing at Red 
Rock, and the season’s operations consequently commenced at that point. 

The et which had been in winter quarters at Boulanger’s Slough was thoroughly 
repaired during J uly and August, and ou August 15 Tow-boat No. 1 proceeded to Saint 
Paul for supplies. 

On August 20 the construction of a shore protection opposite Rod Rook was com¬ 
menced. The work in this vicinity consisted of 2,350 feet of shore protection on right 
bank and two spur-dams from left bank; the upper dam a solid brush and stone dam, 
300 feet long, and the lower one a pile-dam 550 feet long. This is the first pile-dam 
built on this section of river. Where prompt results are desired, and at points 
where the tendency of the river is to maintain large sand-bars, it is believed that the 
pile dam can he advantageously substituted for the brush and stone dam on account 
of the saving in time and cost. At exposed points where the ice in the spring is likely 
to ran with much force, the solid dams will he necessary. 

The work at Red Rock was mostly completed September 17, and the plant Was 
moved to head of Grey Cloud Island or Robinson’s Rocks. The work in this vicinity 
consisted of 3,600 feet of shore protection, commencing opposite Island No. 10 and 
exttnding up the liver, and four dams. On the left hank,just below Robinson’s 
Rocks, a solid brush and stone clam 300 feet in length was built, and 900 feet below 
this, on left hank, a dam 750 feet long, 500 feet of which, from shore end, is solid 
brush and stone, while the remaining 250 feet is pile-work. On the right bank two 
pile-dams were built, one 1,250 feet below Dam 64, 550 feet long, and one 1,400 feet 
still lower down, 400 feet in length. The river at this point is wide, and sand-bars 
made two quite bud crossings. It is probable that these four dams will enable the 
channel to clear itself before another season of low water, and they also make ample 
provision for retaining such material as may he moved out of the main channel. As 
usual there is much sawdust and mill refuse mixed with the material that compose 
these bars, and hence their removal by the action of the current alone becomes much 
more uncertain. 

Work in the vicinity of Robinson’s Rocks was mostly completed on the 17th of Oc¬ 
tober, and the plant moved to a point on the right hank of the river, below Island No. 

14, and the work of improving the bad crossings between there and Island No. 15 
commenced. Six dams were built for this work, two from the right hank just above 
the head of Boulanger Slongh, and four from the left hank opposite and above the 
head of'Boulanger Slough. The upper one on the right hank is a solid brush and 
stone dam, 200 feet long, and the lower one, same side, a pile-dam, 350 feet long. The 
upper clam o~ the left bank was also built of brush and stone, its length being 300 
feet. The three dams located below the last named and on same side are all pile- 
dams, the first one 400 feet long, the next 450 feet, and the third 350 feet in length. 
Two more dams are proposed to complete the series on the left hank. 

A shore protection was placed on the right bank, commencing at the upper dam, 
No. 8®, and extending up-stream 1,400 feet. Also one on Island No. 16, commencing 
at the upper end of the shore protection built in 1882, and extending up the river 800 
feet. 

At the point just below the head of Boulanger Slough the river makes a very de¬ 
cided and sudden bend, and the bank near »he head of Island No. 16 requires a heavy 
protection. The sand-bar above has been very troublesome at low water for the last 
year or two, the material of which it is composed being quite loose and constantly 
shifting. It is expected that the six dams built lit this point during the past season 
will cause the current to cleau out this loose material and effect a passable channel 
before another low-water season. 

A full description of all darns and shore protection® constructed in this section of 
river during the past season is given in a report by Mr. J. F. Marr. 

REED’S LANDING TO WINONA. 

The first trouble experienced on this section of river at a low stage of water in the 
season of 1884 was at the crossing just above Wabasha. The formerly wide channel 
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bad divided into two or three tortuous channels, the one having the best water being 
so narrow and crooked that it was very difficult to nse it. Thjs channel passed around 
under the long wing-dam from the right bank just above Wabasha, and was entirely 
out of place. Upon an €»xelimination made by Assistant Engineer CL A. Marr just be¬ 
fore commencing' construction work at this point it was decided to put in three wing- 
dams, one from the right bank about 1,000 feet below the long wing-dam referred to 
above and two from the opposite bank. The darns on the left bank were buiIt, but 
high water prevented finishing them up in satisfactory shape, and they may require 
attention another season. They are solid brush and Btone dams, the upper one 675 
feet long and the lower 900 feet in length. The high water also prevented the con¬ 
struction of the proposed dam from the right bank. 

A shore protection 1,900 feet in length, extending from the entrance to Perrine 
Slough down to the shore protection built in 1881, was constructed, although'the 
shore was mostly nnder water at the time. This will also require trimming hereafter. 

The high water rendering the getting out of material at this point very difficult, 
and the need for work i n the v icin tty of Fou ntain City bei ng urgent, operati o ns at 
Wabasha were finspeoded on October 10, and t the p 1 ant was mo wml to Foun tait n C ity. 

The experiment of trying to keep opening« it u the dams at the head of Rol 1 i ugstone 
Slough to permit of running logs into that slough by Winona parties, and at the same 
time maintai n a good chonnel I in the m ai n ri ver, w asjfo an d to be an i mpossi bit it ty, for 
the reason that tiie openings caused such a strong draught of water into the slough that 
a low stage the swift current thus created drew from the main channel a 
of the water. It was decided to close these openings and raise the dams 
ftbov e low w ater. Th is w as the first work done at th in po i nib , folio wed by the 
construction of two closing dams, one from Island No, 58 to Island 59, 225 feet long, 

and one from Island No. 61.to left bank, 225 feet long. The narrow channels thus 

dosed had commenced to cut out, and quite deep water already was flowing through 
In the one between Island No. 61 and the left bank the current had become 
strong that tow.boats had to use great care in passing that point with rafts. 

Some repairs were made on the closing dam between Islands 57 and 58, and the 
shore protection on head of Island 58 was repaired and extended, covering 700 feet. 

Wand No. 59 was protected next th© main channel for 800 feet. 

A shore protection 500 feet in length was built around the head of Island No. 61. 

The right bank (Island No. 60) opposite Fountain City having worn away quite 
rapidly during the last year or two, it was protected for a distance of 800 feet, * 

. A shore protection was constructed on the left bank opposite Island No. 59, begin. 

ring lit the old protection and extending 900 feet down-stream. 

It had been intended that some work should be done at YViuona before the clou# of 
the season, but the delay with the work above, caused by high water, rendered it 
impracticable to carry out ibis part of the season’s project. The main channel at 
Winona, after leaving the draw of the railroad bridge, tends to make a crossing to 
the left bank opposite, and as a consequence the channel along the front of the city 
is shoaling elite .pidly and threatens the great lumber interests centered at that 
print 

For details of the work in this section of river I respectfully refer to the report of 

Ur. J. D. Da Shane. 


BROKEN ARROW ISLAND SLOUGH. 


Having been Informed by the chief engineer of the Winona, Alma and Northern 
Baiboad that the rock owned by the Government and stored at Warner’s Landing, 
Wisconsin, was in the way of grading for the railroad, arrangements were made with 
P. 8. Davidson for loading 15(1 cubic yards of the rock, towing it to Dam 1 M , between 
Minnesota shore and Islafld No. 110 (just below LaCrosse), and placing it in a break 
in the dam. About 150 cubic yards more of the rock were removed to points oat of 
line of the railroad grading. 

This work was done during the first week in Jnly, 

DRUDGING IN BAD AXE BEND. 

A tow-head at the foot of Bad Axe Bend about 64X1 feet long and 150 feet wide was 
removed by dredging. This tow-head was so located with reference to the present 
i i channel of the river that raft 1 oats had much difficulty in clearing their rafts 
at tints point, the increased depth of water between the tow-head and left bank 
causing such a strong draught of water through that channel that the rafts tended very 
strongly to follow it; but the channel was too narrow for the passage of an ordinary 
■twsd raft. 

A dredging outfit was hired of C. H. Appleton to remove the tow-liead at the rate 
of fliiJjO per hour of actual work. The work was clone between July 28 and Septem- 
■ 16, and required 603J hours of actual work. The approximate amount of material 
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removed was 38,150 cubic yards. This gave a dear free channel at this po int much 
appreciated by river men. 


EXAMINATIONS AND SURVEYS. 

Examinations were made in July and the first half of August at the foot of Gray 
Cloud Island and at Nininger, which were mapped in this office, and tracings, wit 
plans of work, prepared for use of construction parties. 

The regular organization of party for survey work was not effected till August 18, 

when the.Steam.launch No. 2 arrived at Saint Paul and operations under Assistant 

Engineer G. A. Marr were commenced at that point, the examination being made 
with reference to the improvements necessary for a harbor or lauding in West Saint 

Paul. During the remainder of the season surveys were made at Red.Rock Crossing, 

head of Grey Cloud Island, Wabasha, Fountain City, Winona, and Read’s Lauding. 
These surveys were all hastily mapped in the field aud tracings furnished the con¬ 
struction parties. 

From October 20 to November 10 Mr. Marr was employed in another division of 
river; and, on completion of the duties to which he was there assigned, returned to 
this office and commenced detail m&i>s of his season’s work. 

For a full account of the examinations and surveys made in this division during 
the past season 1 respectfully refer to the report of Assistant Engineer Marr. 


OPERATIONS 



Surveys ..During the winter and spring surveys and examinations were made at 

Nininger Slough, at Red Rock, at the ponton bridge at Reed’s Landing and at 
Winona. Maps showing the results of these surveys, and also of the survey made 
last fall at Gutter berg, Iowa, have beeu forwarded to Rock Island, with detailed re- 
on each. 

Construction .•.During the winter a new hull was bnilt foi.the Tow.boat No. 1 ( Alert ) r 

at 8outh Stillwater, under contract with Mr. J. Batchelder, the machinery, cabin, 
and outfit being transferred from the old boat (Ada B). 

The boat was launched May 8, and has bIhoc been employed on the work between 
Saint Paul aud Hastings. 

Two pile-dams were constructed above Island No. 16, and the opposite shore pro¬ 
tected. On completion of this work the boat and barges were moved to West Saint 
Paul, and employed in the construction of two dams from Boat Club and Raspberry 
Islands to the right bank, building shore protections on the channel side of these 
islands and building a wing aud longitudinal dam below Boat Club Island. The area 
inclosed by the last-named darn is being dredged, under contract with C. H. Appleton, 
to afford a' harbor and landing for West Saint Paul. 

Details of the above work are given in the reports of Mr. J. D. Da Shane, overseer,, 
and Mr. J. F. Marr, inspector, submitted herewith. 

Very respectfully, your obedient servant, 

J. L. Gillespie, 
Assistant Engineer. 

Maj. A. Mackenzie, 

Corps of Engineers , U. 


REPORT OF MR. J. D. DU SHANE, OVERSEER, 


Saint Paul, Minn., July 2, 1885. 

Dear Sir: I have the honor to snbmit the following data for the semiannual 
port ending Jane 30, 1885: * 

On May 5 Tow-boat No. 1 (Alert) was launched at Baytown, Minn., by the con¬ 

tractor for the new hull, Mr. J. Batchelder, the machineiy, outfit, and cabiu having 
been transferred to the new hull and fitted np by day labor. On May 8 steam was 
raised and a trial made, the boat running to Stillwater and to Saint Paul on the 9th. 

Tow-boat No. 1 then proceeded to Fountain City, Wis., and towed part of Plant 

No. 2 from quarters theie to Boulanger Slough. The tow consisted of Tow.boat No. 

2 (Fury, Launch No. 2 (Mary), Quarterboat 17, and Barges 6, 12, 39,64, 71, 72, and 84. 

In continuation of the project, adopted and partly completed during the season of 
1884, work was resumed May 18 at the crossing near head of Island 16. Two pile- 
dams, 14 and 15 (Sheet 5, survey 1878) were constructed, and tlie shore protection, 
opposite Dams 14 and 15 (Sheet 5), at head of Island 16, was extended 800 feet. Dam 
14 § j pile-dam from left bank 1,000 feet below Dam 13 (Sheet 5), is 350 feet long and 
finished to grade of 5 feet above low water of 1864. Dam 15 (Sheet 5), pile-dam from 
left bank, 9§6 feet below Dam 14 d f is 400 feet long and finished to grade of 5 feet abovo 
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low water of 1864. The shore protection on Inland 16 is in extension of that pre¬ 
viously constructed, and conti ones np-sti earn 2,145 feet from tile protection hail tour¬ 
ing: season of 1884; it is 50 feet wide, and extends to top of bank. The shore pro¬ 
tection of the tow-head opposite Dam 14 was repaired over a length of 470 feet. 

This work closed June 3, and the following clay Plant No 1 and crews were moved 
to West Saint Paul. 

The project f r improvement of West Saint Paul Harbor includes one wing-dam 
from right bank, at foot of Eaton street, 550 feet long, with an extensiou down¬ 
stream from outer end of dam f running parallel with the current for fi distance of 
1,000 feet., two closing-dams between- right bank and Bout Club and Raspberry isl¬ 
ands, and protection of the main-cbannel shore of these two islands. 

Operations were begnn at West Saint Paul on Jane 4. The following work has been 
accomplished to June 30, 1885: 

The dam located at foot of, and on prolongation of centerline of, Eaton street is550 
feet long; the longitndinal extension is 1,025 feet long, terminating at a point where 
there is a depth of 4 feet below low water; the dam and extensiou are to be finished 
grade of 5 feet above low water. Closing-dam, between right baok and Boat Club 
. is located about 200 feet below line of Wabasha Street Bridge, 550 feet long, 
and to be finished to grade of low water; the shore-protections at ends of this dam ex- 

i the bridge. Closing-dam from right bauk to island above Boat 

and is 


up to the piers of the bridge. 

Club Island, located 225 feet from head of the island, is 


finished to grade of low water. These are solid brush and rock dams, mud are finished, 
except covering of rock to bring them up to proper grade. Boat Club Island shore is 

protected, the work extending from bridge.pier to foot of island, 1,575 feet; the pro.. 

tectinn is 55 feet wide. The protection of bank of island above Boat Club Island is 
began. 

The following table shows the materials pat in various works: 



Works. 


Length. 

Rock. 

Brush. 

Poles. 

Linear 
feet piles. 

HUIIUUUUUyyu.u«yyiii — ~4»» -<iUUUUMMMM«UUUM|j||||H|||||i 

Linear 

feet 

stringent* 

JEJIllWr Hill 1- ■> « m m m m m <m> » 

Dun 15 K ,......... 

Shore protection, 

ImI d IQ. .. _ , 

Ijipf It bank............. 

Feet. 

850 

400 

2,145 

550 

1,675 

850 

1,575 

Cubic yds. 
400.5 
835.7 

1,771. • 

761.1 

807.0 

1,346.1 

260.3 

Cubic yds. 
1, 146.6 
760.3 

1,636. © 
1,610.3 
1.030.9 

1,000 
700 

700 

1,300 

1,532 

800 

800 

400 

900 
1,000 

700 

000 

m * do <• • a m » a a a m m m m m a a a a at » 

Head of Inland.-. -..., j 


C Went Saint Paul 1 

j| Boat Cl in Hi Island |. 

Eaton str eet . 

11 

« m * n# «> m Hi • m • 

1 mil ififi»> iniiii mol nnn .inn. uni, a m 

Hi » Ml » m Him » w HP 

UUUUUUV UUHimHMBUUUB *UW • UH* WB W W uu» 

hail Jl 1 .......... 

Store protection 
Shore protection. 

Total . 

5 Upper Inland or | 
pRtuplwry Inland y '’* 

Boat Club Island .. 

f Upper Inland or \ 
l Raspberry 1 aland } * * * 

. • * m m Hi * • a » a m m * * » » a • • 

840.8 

1, 826.8 
1,720.7 

"b w w « v e v * • 

a * * HHH Hhi Hi a m « a 

» * a «i * m * « m « 

Hi HHH' • » HHH! HHI m a m * 

• • • • m m 

a m m m « » <m m mt » 

n ni hip hip « hip m «» hip « 

• • • • • a m 


* « » » • ..■ 

5,655.7 

11,400.4 

7,232 

1,000 

1,600 


The work in 
Tow-boat No. 1 
was put in 
June 20. 
Respectfully 


vicinity has been much delayed, 
June 3. While repairs to shaft 

performed ex 






Tow 




J 





Overseer, 


REPORT or MR. C. W. DURHAM, A88I8TANT ENGINEER. 

United States Engineer Office, 

Bock Island , III., July 1, 1885. 

Major : I have the honor to submit the following report of operations for the im- 
p vement of the Mississippi River in the division under my charge, extending from 
Lansing to Montrose, Iowa, for fiscal year ending June 30 1885. 

CAS8VHAR SLOUGH AND GUTTKNBERG. 


The United States snag-boat J. G. Parke, with fleet of barges, was assigned to this 
work. She was aided at first by the steam-launch Lnoia, und later by the stea ler- 
laimch Louise. 
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The snag-boat General Barnard assisted In towing the bargee from the eanal to the 

scene of operations, and was then used as a quarter beat until the work was com. 

pleted,when steam was again raised on her, and she towed a portion of the fleet down 
river to Fort Madison. The long tow from the canal to Cassville and return some¬ 
what increased the cost of the work. 

The Barnard and Parke left the canal on, September 3, arriving on the evening of 
the 10th at Devil’s Elbow, in Cassville Slough. 

Work was at once begun on the closing dam at Devil’s Elbow (2®*), and its end 
shore protections, as well as the protection of the entire shore of Island No. 190. The 
rook for the work was towed from the quarries below Glen Haven, and a great part 
of it was gotten out by hired labor. 

Almost fr _ 

soon over the banks. It remained high during the remainder of the season, much 
interfering with the work in every way. It became almost impossible to procare 
brush, and on that account more rock was used than customary, making the work 
more expensive. 

At the quarries, too, a large quantity of rock, furnished by William Tate, had to be 
temporarily abandoned, it being covered by water. The dam and shore protections 
Devil’s Elbow were completed as well as possible, under the circumstances 


om the beginning of operations the river began to rise rapidly, and was 

iea h 









From, October 15 to 18 repairs of Swift Slough Da 
consisted in two courses of rock and brush the entire 
tlonal rock on the low part at the west end. 

On the 18th, work on dam across head of McMillan Slough 
dam was finished October 28. 

On the 28th and 29th several barges of rook 
site Guttenberg, it needing some repairs. 

The fleet then departed for Fort Madison. 

SUMMARY OF WORK. 

Dam (2 W ) closing Devil’s Elbow, 540 feet long, elevation of ©rent 6 feet above low 

Dam (l 33 ) closing Swift Slough, two ©©tirsea of rook and brush laid, and shore pro- 
crater, with shore protections at ends and on Island 190 about 400 feet long, 
tections strengthened. 

Dam (3 s ®) closing McMillan Slough, 750 feet long, elevation of crest 6 feet above 
low water, and shore protection 160 feet In length. 

Shore protection opposite Guttenberg, slight repair®. 

material. 



Works. 

Rook. 

Brush, 

DcvtF hi Elbow Dam «■>»»«* • ••»• • •«• * •««*•»••««»• •»* ••»• •«»* • • •»«• • • •»•«• 

Swift Slough Dim * * • • ■ •«#»• * • • • * • * •«»• *«»»• • * • * * •»• * • • • *»»• * •»■»«* 

Shore 1L3 iniii^i m, |||| * * «» • * •»#«*«»• •«»#»• * *»* « 

Oubie yards. 
6,564.4 
687.4 
1,416.6 
198.8 

Oubie yard*. 
3,326c 9 
464.2 
1» 100. 9 

• m m m m « •» • m m m m atm m 

7,715.7 

4,940.2 


Aggregate amount of material, 12,656.0 cubic yards. 

E8TIMATE OF COST (EXCLUSIVE! OF GENERAL SUPERINTENDENT AND OFFICE). 

Total expended, as per vouch ers ......................................... JP13,192 07 

Add cost Tate rock, paid for previously... 1,061 84 

Add cost Peterson rock, paid for previously.... 752 56 

15,006 49 

Deduct Parke’s expenses in towing barges to Fountain City, say---- 300 00 


Cost of 12,656 cubic yards 


<1 


aterial 


... 14,706 49 


Average cost per cubic yard.... 


1 16 


ut 


BUILDING' DAMS AND SHORE PROTECTIONS IVICDfiTY OF FORT MADISON, IOWA. 

[n this work the Parke, with fleet of bargee, performed the towing, assisted by 

tain-launch Lonise, the Barnard being used fill a qu rter-boat 

Work was begun November 3 on dam (3° l ). This clam was completed November 
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18, Its crest being at an elevation of 8 feet'above low water. It is 509 feet in length, 
and closes the chute between Smith’s Island and the tow-head. 

While work on the dam was in progress the shore protection oil head of Smith’s 
Island was strengthened. United States Dredge No. 1 was employed for a few days 
in putting gravel in the gap in Niota Dike, but gravel being scarce and the water 
getting too low for safe navigation in the slough the dredge was returned to Montrose. 

Amount of gravel put in by the dredge was 1,002 cubic yards, at a cost of about 

tm 

TABLE OP MATERIAL, DAM (3 fiI ) CL08ING SMITH’S ISLAND CHUTE, AND SHORE PRO¬ 
TECTION, HEAD OF SMITH’S ISLAND. 

• Cubic yard*. 

Rock ..... 4,391 

Brash m 9 m m m W» • m m • m m m m m m m m • •<*•<*«»» • m m m m ft • • • • m m m m m m m m m m m m a « m m w> • • • * « • m m m m •••• • <® 989 


amount of material 


■*> *mm 


m m m m «* ms 


m m m m «a m m 


m m mm 


m m m • 


» m • 


A portion of the brash was brought from Turkey River, Iowa, and 

All of the rock was brought from the quarries at Nauvoo. 

GENERAL SUPERINTENDENT AND OFFICE). 


ESTIMATE OF C08T 



m mu m m m # * 


Total expended, as per vouchers 
Add value of provisions on hand 
Add Berger rock, previously paid 
Add Roberts rock, previous^' paid-for. 
Add Wiegand rock, previously paid for 



in e of work 


• # 


• • m m • » up m 


* *»■ rn m • IIP' 


It* mp * Iin m m m • m> « 


« 


«• m «»• ■«» « •»» m m » 



ip is* mu mu pb « »)» m <*> mu 


• a ait ■» Aii iffi) i» i* 


*> <1* AH 


«» mu urn pin • Pin «i 


at * ill 


Hii I* ill «< Mil 


Deduct subsistence 




ii» «h» m> m 


t» pit) is)) an * ai«g» ♦ a!) asp) i» ip» id m m 


» • i* p* p® p* m a «) * 


$4,537 
150 
638 33 
550 00 
348 26 

6,223 74 
105 00 


Deduct cost of dredging 


m 


■p» 


• isH p» m as) «i k* •* 


MU m Mil m M Ml A) * m P» m B> «< I* m 


• I* Ml) m m * 


6,118 74 

mm oo 


CobI of patting in 5,380 cnbic yards material 


5, 


74 


Average'cost 


cnbic yard 


* A A) 




1 


COMBINED STATEMENT FOR CA8SVILLB SLOUGH AND POST MADISON. 


Material: 

Total cost of work at both 
Total number cubic yards material 

Average cost per cnbic yard.. 

Subsistence: 

Total cost of subsistence... 

Total number of rations.... 

Average cost 


m «oi m m m m * ,«> ah 


a «® 


A) mu «® • 0001 Ai m m • 


il® AH HI AO 0!!k 


oil m 


<» AO) 


AH * m ioooi I® 


» m 


Am '«»' «i loom 


m Ass w non 


■ m «O 0 ) «oi to® 


Ai « 0 i «i Hi » « 00 i «i> «»’ m m 000 ) 


<001 All |0» *01 00001 A) * .00 «» 100* <0001 M POD 


• «» m P 00 »' 


000! «' • 10009 ASO' iffi! 000* 


W « Mt m A! m 0001 • < 000 ' 


«0!0i Oil' «» 90001 «> 


• 000) m ■*» A» 000) • » «ft 


■ip (I* ■» poo!' <000' pin m 00® 


•20,625 23 
18,036 00 
1 14 

2,687 70 

8,036 CIO 
33 cento. 


VICINITY OF ANDALUSIA, ILLINOIS, 



The work proposed at this locality was the construction of a closing-dam 
from Island 321 to the Illinois shore, the extension of the shore protection on the he 
of thcTisland, and the raising of dam (2 19 ). 

Work was begun, under contract with A. J.Whitney, of Keokuk, Iowa, on Septem¬ 
ber 15. 

The old shore protection, built during season of 1881, was found to be in good con¬ 
dition with the exception of about 50 feet across the month of a small slough. The 
strong and direct current against this part of the riprap hud caused it t-o settle and 
made the raising necessary. The extension of the riprap was successfully brought 
to a point 490 feet from the west end and 110 feet from the east end. 

After the location of dam (l 49 ) had been established (750 feet below head of Island 
321) the shore protection for the west end of it was built 150 feet below and 50 feet 
above the center line of the ilmm. The shore at the east end of the dam was not 
protected in the nsual maimer on account of its rocky nature and its long and ex¬ 
ceedingly shallow slope. 

In order to reduce the cost of the dam and increase its stability it was considered 
advisable to raise the of bed the river on line of dam with gravel, which, under an 
agreement with the contractor, was dumped in place for 25 cents per cubic yard. * For 
four days one dredge and for the following four days two dredges were engaged in 
supply in, this gravel from a bar at the mouth of Dodge Creek, above the town of 
Buffalo, lowa. 
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Th© rapid rise of the river made it necessary to confine the dumping of this mate¬ 
rial to the shallow parts of the proposed line. Some difficulty was experienced in 
dumping the gravel uniformly, partly on account of the Bomewhat imperfect hand¬ 
ling of the tow-boat, am! partly through the nature of the material which, mixed 
with a certain percentage of mud, dumped slowly and unevenly. Alter the dredges 
had been stopped, three sounding lines were run carefully over the dumping-ground. 
The result showed 65 per cent, of the material to be in place. 

The bottom of the river at the site of the dam consists of shelly limestone, with a 
covering of sand and mud of uneven thickness. The low-water chant tel is front 500 
to 600 feet wide, with an abrupt slope on both sides. On account of the nature of the 
river bottom it was necessary to use five cribs, ail feet above the line of the dam and 
200 feet apart, for the manipulation of the barges. These cribs were 10 feet loug, 5 
feet wide, aud 4 feet deep, and each contained an average of o cubic yards of cock, 
and proved during the construction of the dam sufficiently secure aud strong. Barges 
for laying the foundation were put in position September 25, and a double layer of 
brush (from 30 to 35 feet wide) and rock was rim over t he dumped material with little 
interruption. In the deeper portion of the channel some difficulty was experienced 
in sinking the mats properly, which was later overcome by the use of mat-lines 100 
feet in length. The llliuois shore was reached with this double stretch October 26. 
On account of its very gentle slope and the extremely shullow water which prevented 
the placing of the barges, a gap about 120 feet wide was left between the end of the 
foundation and the, at that time, edge of the water. A possible deep washing out 
this portion was not considered to be of serious consequence, as the rocky bottom 
the river would soon check it. The work uow progressed fairly well. Four to live 
layers of mats (50 by 20) iu the deeper parts and three in the shallower portions were 
sunk, and the dam brought up to its proper height of 5 feet above low water on No¬ 
vember 3. The up-stream slope of the dam being too abrupt, abont 2,000 cubic yards 
of rock were used lor giving it a longer slope and additional strength. 

On October 31, owing to the sandy and light character of the soil, a rapid caving-in 
of the shoie protection on the west end of the dam was noticed. With an additional 
covering ©f gravel and spalls over the sunken portion the further progress of this 
caving-m was successfully checked, and in order to fore© the water away from th® 
*lior© 40 to 50 feet of the end of the dam mm raised to the height of the shore pro¬ 
tection. 

With the fall of the water and the raising of the dam the current through the i up 
on the east end had gradually increased to such an extent that the ends of the dam 
showed signs of being undermined and washed away. For this reason it was con¬ 
sidered necessary to close it without delay. Th© former bottom in the gap had been 
washed out to the rock bed to a depth of about 5 feet and a width of 120 feet. After 
three days' work the gap was closed with cribs and rook. November 15 and 16, 
the last two days of the work, were spent in raising dam (2**) to a height correspond¬ 
ing with that of dam (l 49 ). The length of dam (l 49 ) from shore to Bhore was found to 
be about 1,300 feet, and its width at the base from 30 to 40 feet, according to the 
depth of water. On account of the high stage of water during its construction, which 
made it impossible to level it properly, its height varies from 5 to 6 feel above low 
water 

The 

Cable yard*. 

Bock • ••••• • m • «*» • • •«*••••• 4M n» «* * m m » m m m m m ••fBHiii®si>*f m m m m m m m m m m m m m m m m iJljj 548.0 

Brash • # • • • f ® • • * • • •»•••• • «■> mv m «a» • * « • • • ** •*»«*• m m • • • m m m • • • m m m m m m m m m • • • • an* » » » m %3ljg 298.0 

Gravel wtoniniiM ■ o • o • m itsi w mu Mb w • • • • •••«■« • ® • m m • • • » • # m m m u • m • «m* m • • «# m m ^ ^ 53W. 1 

The benfloial effect of dam (l 49 ) in the lower gap, or Ferry Slough, is already plainly 
visible. 

Mr. H. Bosae, the inspector in charge of the work, is deserving of much credit for 
good management. 

SUMMARY OF OPERATIONS AT ANDALUSIA, SEASON OF 1884. 

9,436.6 cubic yards rock, at $1.25...... $11,795 75 

3,498.1 cubic yards brush, at 70 cents........ 2,448 67 

5.858.5 cubic yards gravel, at 25 cents........... 1,464 62 

1.679.6 cubic yards gravel, at 22 cents..........--........ 369 51 

Engineering; contingencies........... 461 32 

Total cost ........................... 16,539 87 

Deduct cost of gravel........................ 1,834 13 

Cost of 12,934 cubic yawls rock and brush in place ___................ 14,705 74 

^iiiiiiiiiiiiiiiiiiiiiiiiiiii m 

Average cost per yard .................-.....-......... ........... 1 14 
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periling at Campbell’s chain, rock island rapids. 


At the first chain below Hampton, called Campbell’s Chain, sand had been forming 
for some yean, both in the cut itself and at and above its bead. 

An examination made in July, 1884, showed that the channel Inid filled up on an 
average of 1.64 feet above grade over its full width and for a length of about 1,250 
feet. 

An agreement was then made with A. J. Whitney to remove the deposit, which 
consisted of very light sand, weighing 92 to 96 pounds to the cubic loot., for 18 cents 
per cubic yard. 

Dredging began August 1 and was completed August 26, twenty-two working days. 

The amount of sand removed was 10,075.9 cubic yards, a daily average of '*58 cubic 
yards. The material was damped near Iowa shore opposite the bar. Mr. C. H. 
Benck was the inspector in charge of the work. 4 


DREDGING IN MUSCATINE HARBOR. 

An allotment of $4,500 was mode for removing deposits of sand, mud, and bowlders 
at Mnscatine, Iowa, in continuation and completion of work done at that city in for¬ 
mer yearn under special appropriations. An agreement was made with A. J. Whitney, 
of Keokuk, to perform the work, the price to be paid being 10 cents per cubic yard. 

Two dredges were put at work October 13, and completed the same November 22, 
daring which time 44,418.4 cubic yards of material were excavated and dumped on 
the island shore opposite Muscatine. 

Five patches of tnnd and bowlders were removed, and three cuts were mode along 
the city front from Mulberry street to the coal yards below the elevator. 

No further trouble need be expected at this harbor for many years to dome. 


BUOYS ON ROCK ISLAND RAPIDS. 

The buoy®, twenty-three in number, placed on the rapids to mark the channel were 
removed in November, 1884, and stored at Mock Island for the winter. In the spring 
they were repaired and painted, and twelve new boats and chains were procured. Iii 
May, 18a5, twelve of the buoys were replaced by the steam-launch Stella. The an¬ 
chorages of the remainder could not be found at the high stage of water then pro vail¬ 
ing, so me o if tli em also bei n g; co v ered w i t li sa n i!, T he iri v e r has not yet reached in 
sufficiently low singe to permit the placing 1 of the rest of the system. 


REPAIRING NIOTA CAUSEWAY AND DREDGING 

IOWA. 


THE HARBOR 


FORT MADISON 


The United States tow-boat Vixen was put iu commission In April, 1885, and sent 
with a fleet of barges and dredge No. 1 to Fort Madison. The work proposed was the 
dosing of in. gap in the Niota Causeway and the removal of the mud deposit at the 
steamboat landing; at Fort Madison. 

The fleet, including the steam-launch Louise, left Keokuk on the 15th. The gap 
in the causeway, which is used by the ferry company, was about 200 feet in width, 
and in the central part about 30 fret in depth at a 6 fo »t stage. It was proposed to 
nse lilt! roach gravel as possi ble, and on Illy tmi flic ient rock to make a su i table road.bed. 

The dredge which was placed cm a gravel bar a short distance below the causeway 
furnished gravel on dump.boats which were towed by the launch Louise to the break. 

Early in May the current in the gap becoming very strong, the dumping of gravel 
was abandoned and the causeway was brought up to grade with rock and spalls. 
Several weak places were strengthened, and when work was completed, June 2, the 
road-bed was in good condition for its whole length of about 700 feet, 20 feet wide, and 
at an elevation of 7 feet above low water, and some 400 feet of substantial sbore pro¬ 
tection had been constructed at the western end. 

A large break having occurred in the eastern end of dam (1 S1 ) which closes 
Niota Chute (or rather the shore having cut away from that end), it was determined 
to close it to avoid the Ions of the remainder of the dam and the great damage to na v¬ 
igation which would ensue if the channel should chauge to Niota Chute. Gravel was 
dumped in the break, which was about 150 feet loug and in places 33 feet deep, until 
the dam was brought nearly to grade, when rock was used for a covering and to level 

up inequalities. 

The shore protection, about 300 feet long, was built principally of gravel. 

On the 21»t, of May the dledge wan removed to Fort Madison and employed until 
Juue 9 in removing the sand and mind deposits from the steamboat landings. 

An area 400 feet long by 150 feet wide was dredged over and material removed 
to a depth, of 4 feet below low water. While the above work was going on, some 
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repairs were made to the shore protection on Smith’s Island, and tip clam (2 61 ) was 
raised liberal 2 feet, and the shore protection at its west end was strengthened. Oil 
June 10 the fleet was taken to Keokuk and laid up in the canal. 

Table of materials . 


Locality. 

Rock. 

Brash. 

Cub. yards. 
283.5 

Gravel. 

Total 

materiaL 

If iota Causeway, repairing break. .. 

Dam (l* 1 ) and shore protection ... 

Dam {2* 1 ) and shore protection.... 

Smith 1 s Island shore protection ... 

Total.......................................... 

* 

Cub. yards. 
3,623.2 
365.7 
968.4 
734. i 

i 

Cub. yards. \ 
5,647. 7 
7,634.2 

» m m » ate m •& « m mm 

I | 

Cub. yards. 
9.454.4 
7, Iiilit 
908.4 
734.1 

# • <» • •••••»• 

5,'501.4 

283.6 

13,281.9 

10, 150L 8 


and mud removed 



the steamboat 






During the latter part of June the General 

with steam-launch Louise, sent 
They arrived at that point on June 1 
your obedient servant 


operate in that 

res 




, having been repaired And 

Fountain City, Wia., ten 



Mackenzie, 

Corps of Engineers, II. 


C. W. Durham, 

Assistant Engineer, 


REPORT OF 


A. MARK, ASSISTANT ENGINEER. 


Stockholm, Wis., June 30, 1885. 

Sir i I have the honor to submit the following report on field mill, office work while 
under your direction and since my semi-annual report of December 31, 1884, till tak¬ 
ing charge of work here on harbor of refuge May 23,1885. 

In January the map® of the Guttenberg survey were completed, and, with field 
notes, forwarded to Rock Island office. Maps of all surveys and examinations made 
during season of 1884, after August, were completed, and full tracings made both for 
special reports and as duplicates for the Saint Paul office. Duriug the month of 
March examinations were made on the ice, the one at foot of Niuinger Slough ex¬ 
tending over about one mile of river, and the one at Red Rock being over half a mile. 
The examination at foot of Nininger Slough showed but little change since the last 
examination. The crossing at Red Rock had been very much improved by Dams 17* 
and 18 s , and there seemed to be a well-defined channel at that poiut. Special re¬ 
ports were made on these examinations at Winona, and at the ponton railroad bridge 
at Reed’s Landing, Minnesota. Tbe examination at Winona did not reveal any such 
serious changes in the condition of the levee as had been reported. 

In fact, a comparison with the survey of 1878 showed but very little 
less than at almost any other point on the river. At the ponton 
Landing very serious changes were fouud, a large sand-bar having formed directly 
above the ponton opening, with the heavy draught of water passing 200 or 300 feet to 
the north of the ponton. This would lead to a continual shoaling at the ponton 
opening. Floats were sent down from about 1 mile above the bridge, ana their 
paths plainly showed the strong current leadiug to the north of the pontou and 
almost directly through the 100-foot span to the north of the ponton. 

On April 10 I made an inspection of the new hull beiug built for United States 
towboat No. 1, South Stillwater, the contractor, Mr. J. Batcbelder, having asked for 
an advance of funds, the amount of $1,200 being allowed ou a contract for $2,600. 

The usual large sheets of tabulation for the field for work, season of 1884, were prepar¬ 
ed, and such copying and ot her general office work done by Mr. J. F. Marr and Mr. J. S. 
Whiting, who nave also ably assisted with all the mapping and making of trucings 
d it r i ii g the season, as w e 11 a s wi th tli e fid! d w or k of ex mini n ati on at N it n i uge r and 

Red Rock. „ _ „ , 

When the dredging of West Saint Paul Harbor, under contract of March 25, 1H85, 

with Mr. 0. H. Appleton, was commenced on. May 6, Mr. J. F. Marr was placed in 
charge of the work under your direction, and since then has reported directly to you. 
A tracing from map of survey of 1883 from Saint Fan! to Pig’s Ey® Island was prepared 



tl 































APPENDIX Z-REPORT OP MAJOR MACKENZIE. 1685 


for Mr. C. H. Appleton to give outline of dumping-grounds for material dredged from 
the river at Went Saiut Paul. 

Mr. J. 8. Whiting was assigned to me for duty at Stockholm, Wis. t on the contract 
work of Mr. H. E. Stevens for harbor of refuge on Lake Pepin, and has. been on this 
work since May 27, 18d5. 

Very respectfully, 

G. A. Mare, 
Assistant Engineer, 

A. Mackenzie, 

Major of Engineers, U. 8. A. 


z 3. 



?RGVEMENT OF THE MISSISSIPPI RIVER FROM DES MOINES RAPIDS 

TO THE MOUTH OF THE ILLINOIS RIVER. 


There was available under this head of appropriation at the beginning 
of the fiscal year the sum of $12,663.38, and a further appropriation of 
$200,000 was made by act of* July 5, 1884. 

Work under the last-mentioned appropriation was to be “expended 
under the direction of the Secretary of War in accordance with the plans, 
specifications, estimates, and recommendations of the Mississippi River 
Commission.” Under date of July 14, 1884, I submitted a project for 
the expenditure of a portion of this appropriation, which project was 
approved by the commission. 

The work was transferred to Capt. E. H. Ruffner, Corps of Engineers, 
September 1, 1884. 

During 1883 Patterson Brothers, of Keokuk, under contract with the 
United States, carried on the construction of dams aud shore protec¬ 
tions in vicinity of Louisiana, Mo., which work was fully reported in my 
annual report for year ending June 30,1884. In the spring of 18<4 an 

agreement was made with the same parties to continue work at Loui¬ 
siana at former contract prices, the work contemplated being the repair 
of dams already built and the further protection of the shores of Buffalo 
Island. Operations commenced August 8 and continued until transfer 
of work September 1; 2,822.45 cubic yards of rock and 1,912 cubic 
of brush were put in during the month of August. 



The 




of July 



continuation of improvements in vicinity of Louisiana, $30 





in the construction of dams to 


allotted for the work. It was 


make use of gravel for a foundation, and in accordance therewith an 


agreement was made with Mr. H. S. Brown, of Quincy, to put in gravel 


for the closing-dam at Brokan Island for 25 cents per cubic yard. Mr. 
Brown began work August 12, and up to date of my transferring the 
work had put in place 4,323.59 cubic yards. 

The project also included a continuation of the work of improvement, 
begun the previous year, between Canton and La Grange. This work 
consisted in the construction of dams and shore protections and dredg¬ 
ing of new channels. 

The principal material used for clam construction was gravel. Work 
was begun August 11, a large dredge and two tow-boats being used in 
raising wing-dam (366) aud constructing a closing-dam behind Island 
51fo. 420. Up to date of transfer there had been placed in the spur-dam 
5,094 cubic yards of gravel and in tlie closing-dam 396.2 cubic yards 
brush, 1,388 feet of frame-work, 835 linear feet of bulkhead, 2,268 lin¬ 
ear feet piling, 148cubic yards rock, and 6,953 cubic yards gravel. The 
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closing-dam referred to was experimental, and was com posed of a balk- 
head supported by piling, which checked the current, and gravel, which 
was deposited on upper and lower sides of bulkhead. The opening to 
be closed was 928 feet in length, and no difficulty was experienced in 
constructing 700 feet of the dam, but the concentration of the water 
rendered the current so swift through the remaining 200 feet that piles, 
gravel, &e., would not stand, and rock had to be used. This work was 
transferred before completion to Captain Ruffner. 

The act of July 5, 1884, under this title of appropriation, provided 
for continuing work of dredging in Quincy Bay. An allotment of 
$12,500 was made for this work, and a contract was entered into with 
Mr. H. S. Brown at 14 cents per cubic yard. No work had been done 
up to time of transfer to Captain Ruffner. 

Under date of March 19, 1885, I applied through the Chief of En¬ 
gineers for an allotment of $5,000 for snagging and wrecking between 
lies Moines Rapids and the mouth of the Illinois River. 

My application was approved by the Secretary of War, the Chief of 
Engineers, and the Mississippi River Commission, and the allotment 
was granted April 2, 1885. A portion of the sum has been expended in 
care and repair of snag-boat General Barnard ; the remainder will be 
used in removing snags, wrecks, &c., later in the season, when the river 
reaches a low stage. 


ABSTRACT OF APPROPRIATIONS. 

By act approved June 18.1878 .......... $100, (MM) 


By act. approved March 3, 1879......._..............._........... 40, (Ml© 

By act approved Jone 14,1880............ .............................. 100, 000 

By act approved March 3,1881. 175,000 

By act passed August 2, 1882........................................... *200,000 

■ By act approved July 5, 1884..... 200, 000 


Money statement. 


815, 000 


July 1, 1684, amount available.... 

Amount appropriated by act approved July 


• » m 


1884 


• m » m m 


July 1,1885, a 
liabilities 



unt expended to September, 1884, exclusive of outstanding 
y 1,1884..... 


$12,663 38 
200,000 00 

212,663 38 


• • • » s® • «► • • • * «® »■ » m » «* • • • «® «t» » « • ®» m ■* m m m m » «* m m m » 




1864, amount available, transferred to 
1884 



# , JMi» 



trn m m m m m m m m 


w «it, » «('«»•» iii» i«i» * * lit aa urn. ■«. «n m m » m • • • • • • «» • 



April 5, 1885, amount allotted for 
July 1,1885, amount expended daring 
liabilities July 1,1884.. 


w m m m m mm w m • • «•««>«• m m m m m m * • • m» m 


000 00 



ar 



m m m m 


m » mm 


m m m m m m m m m m m m m • mm 



July 1, 1885, amount avai 


• •••••••• • m m m • • » 


m m • m m m m 


m m m m m amt • «n 


4,32 i 50 


•Appropriated under head of “Improving Mississippi River,” 
Illinois River toDea Moines Rapids.” 


* “from the 
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Abstract of proposals received and opened by Capt. E. H. Ruffner, Corps of Engineers , 


Rock Island 


oposa 


at 2 p. m., September 5, 1884, for dredging in Quincy Bay f Illinois. 



1 J. W. Heirsey, Burlington, Iowa 

2 C. S. Whitney, Keokuk, Iowa... 

3 C. L. Williams,Keokuk, Iowa.. 

4 A. J. "Whitney, Keokuk, Iowa.. 

5 1 H S. Brown, Quinov, Ill. 

6 B. E. Linehan, Dubuque, Iowa.. 


$0 15 

m 

14 

12 

14 

22 


* « h L | 5 

5-4 -2 
> . —: « p 

o r e t u 
£ = = 

£51| 

~ — 


b« © £ TP, 

S — +£ =* 

“1? si te S ^ 

_ »«• 

P 7 O • 

£ Z ”S"3 —'g 

H - - - = * 

£ 


TotaL 


$0 21 $11,700 00 
21 12,421 25 

14 8, 400 00 

15 8, 550 00 

14 8,400 00 

23 13,650 00 


Note.—T he above proposals were received in response to advertisement of Maj. A. Mackenzie, 
Corps of Engineers, dated August 5,1884. 


Abstract of all proposals received and opened this 5th day of September % 1884, at 2 p. m. t by 
Capt. E. H. Ruffner, Corps of Engineers , at Rock Island , III., for constructing dams 
and shore protections of brush and rock in vicinity of Louisiana , Mo. 


No. Names and residences of bidders. 


1 Fruin. Bam brie Sc Co., Saint Lonis, Mo- 

2 H. McPherson Sc Co., Boonville, Mo. 

3 0. S. Whitney, Keokuk, Iowa. 

4 A. J. Whitney, Keokuk, Iowa. 

5 H. S. Brown, Quincy, 111. 

< Patterson Bros., Keokuk, Iowa.. 

t 


10,000 cubic yards 
stone. 

8,000 cnbic yards 
brash. 


Price 

per 

cubic 

yard. 

Amount. 

Price 

per 

cubic 

yard. 

Amount. 

Aggregate. 

$1 49 

$14,900 

$0 80 

$6,400 

$21,800 

1 49 

14. 900 

85 

6,800 

21,700 

1 35 

13,500 

90 

7,200 

20,700 

1 49 

14 900 

80 

6,400 

21,300 

1 40 

14,000 

91 

7,280 

21,280 

1 35 

13,500 

65 

5,200 

18,700 


Horn—The above proposals were received in response to advertisement of M%j. A. Mackenzie, 
Corps of Engineers, dated August 5,1884. 


Z 4. 

CONSTRUCTING HARBORS OF REFUGE ON LAKE PEPIN, AT STOCKHOLM, 

WISCONSIN, AND LAKE CITY, MINNESOTA. 

A survey of proposed sites, called for by Congress, was made in No¬ 
vember and December, 1881, and report and project were submitted 
February 13, 1882. 

The act passed August 2,1882, appropriated $20,000 for constructing 
harbors of refuge, $10,000 to be expended at Stockholm and $10,000 at 
Lake City. 

The works proposed, being necessarily located in exposed positions 
and in comparatively deep water, are expensive, and it was uot deemed 
prudent to commence work until a sufficient amount of money was avail- 

e 
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able to make it safe, 
stated as follows: 


My report for fiscal year ending June 30, 1883, 


My rnport and project for these works presented plans for piers, which would facili¬ 
tate the landing of boats and shipment of freight. The c6st of work given was the 
minimum with which any good results could be secured. Smaller amounts can be 
expended, but I should be unwilling to recommend such expenditures until an appro¬ 
priation of the entire amount guarantees work which will benefit the interests of nav¬ 
igation. 

As stated in my report to secure the full benefits of harbors of refuge and protect the 
raft interest, the work suggested must be greatly extended. 

As the act under which these examinations were made did not, as did act of Au- 
ust 2, 1882, call for or permit an expression of opinion as to the public necessity for 
his work, I contented myself with simply presenting in report, and attached letters 
and statistics, opinions of those practically engaged in navigation. 

Should Congress deem it expedient on the evidence produced to continue appropria¬ 
tions for this work it would, iu my opiniou, be desirable that an expression be given 
as to what appropriations may bo expected in future, and to the extent to which the 
work is eventually to bo carried 

These works 











Congress has not in 

interests involved, 
but it may be properly assumed that the \?ork desired is proportionate 
the appropriations made. Adopting this view, an amended project 
for work at Stockholm was presented August 21, 1884. It was at that 
time, for reasons given, proposed to purchase material, under sealed 
proposals, and perform the work by d ay s’ labor. The bids for material 
received being exorbitant were all rejected. 

On March 17, 1885, a secoud project was presented, which recom¬ 
mended the carrying out of work by formal contract. This recommen. 

elation was approved, and the work was advertised and awarded to the 
lowest bidder, Mr. H. E. Stevens, of Saint Paul. Work under this con¬ 
tract was commenced in the latter part of May, and is still in progress. 

It contemplates the construction of a crib pier extending from the 
sand point below town about 500 feet into the lake and built up to the 
plane of high water. 

It is thought that this pier will furnish protection on one side or the 
other at nearly all times. The work accomplished during the year is 
as follows: The construction of earthen approach 135 feet in length, 

: the construction, placing, and filling 


same 



and 

of seven cribs 
the superstructure for 







9 



on this work have given amounts required for coin- 

based on the survey and report submitted 
February 13, 1882. But, as has been stated, no expression has been 
given as to the extent to which it is contemplated to carry on the work. 

As the work now stands, and basing it on the appropriations in sight, 
I would call the existing project that of gradually constructing piers at 
Stockholm and Lake City in extent sufficient to answer present needs 
of commerce and navigation. 

The amounts now on hand may, under modified plans, jmssibly be 
sufficient to accomplish this result at Stockholm, at least, where the 
water is not so deep as at Lake City. No appropriation is, therefore, 
asked for for the next fiscal year, it being advisable, for further 
sideration of the subject, to wait until the results of work now 
on are fully shown. 
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If additional appropriations become necessary, a new and more ex¬ 
tended. project can be recommended. No work has been done at Lake 
City, and it is proposed to delay such work until the pier now being 
constructed at Stockholm has been tested as to its strength and capac¬ 
ity for resisting attacks of ice and storms. The sand point which forms 
a natural breakwater at* Lake City renders this delay possible and com¬ 
paratively unimportant, so far as interests of through navigation is con¬ 
cerned. 

. ABSTRACT OF APPROPRIATIONS. 


By act passed August 2, 1882, of which $10,000 for Stockholm and $10,000 

Lake City ... m m • *«.»<■»«am <m m m m m mt « w m m • 0 • 0 • • • • mt mt mt • m am m m m» • mt «• mt t» ■ m m m m w m mt • 

By act approved July 5, 1884 ($15,000 for each harbor under different 
of appropriation) .... 
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ie, Corps of Engineers , at Rock 
breakwater at Stockholm , Wis. 
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1885, for construction of 



Logs, 12,206 
linear feet 

Square timber, 
250,000 
feet B. M. 

Deck plank, 
30,006 
feet B. M, 

Pocket plank, 
25,000 
feet B. M. 

Treenails, 
4,000 pieces 
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David C. Shepard, Saint Paul, 
Minn . 

$0 20 
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025 00 

! 
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1 

0750 
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010 00 

1 

i 
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George W Robinson, Still- 
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26 

3,173 56 
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0, 000 
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17 50 
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James Mathews, Stillwater, 
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525 

12 50 

312 50 

5 00 ^ 
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Patrick H. Thornton and La 
Fayette Shaw, Saint Paul, 
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16 70 
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15 90 

397 50 
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E. C. Long & Co., Saint Panl, 
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Minn . 

16 

1 052 96 

19 00 
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17 00 
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7 00 
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Sid J. Trnax, Hastings, Minn 

25 
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■ 5,250 

20 00 
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A. J. Whitney, ..okuk. Iowa. 

32 

1,464 72 

26 00 1 

6,500 
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360 

§ 00 
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3 00 1 
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Patterson Bra.. Keokuk, 

Iowa ...... 
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14 

1,708 84 

26 00 

i 

i 6,500 
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i 

250 00 

1 

\ 

2 50 

1 

100 


Gravel and 
earth, 5,500 
cubic yards. 
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Bock, 5,000 ' Spikes, 
cable yards.. 100 pounds. 
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1,375 
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♦Accepted; mitten contract made. 


cj:> 


W 

H 

»"d 



w 




OB 


15 









JJPPENDIX Z—REPORT OF MAJOR MACKENZIE. 1691 


z 5. 


REMOVAL OF BAB IN MISSISSIPPI RIVER OPPOSITE DUBUQUE, IOWA. 

Excepting occasional surveys and exa ninations no work has been 
cam on under this head of appropriation during the past year, as no 
trouble was experienced. 

There is a balance of $7,141.82, which will be expended during pres¬ 
ent year, if examinations, to be made when the river is low, show the 
same to be necessary. 

As subsequent projects under limited appropriations have entirely 
modified the original project for this work, it is proper to omit the 
amount- which has heretofore been given as required for completion of 

As this work now stands, it amounts to 
as much as circumstances require and funds permit, 
is imperatively demanded it can be provided for 
general appropriation. 

No 









ABSTRACT OF APPROPRIATIONS, 


Bj ict approved August 14, 1876 

By act approved June 18, 1878.. 

By act approved March 3, 1879 .. 
By let approved June 14, 18rt0.. 

By net approved March 3, 1881 . „ 
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$15,000 

10,000 
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41,000 
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July 1, 1884, auionnt available. $7,276 92 

Wy l, 1885, amount expended during fiscal yemr, exclusive of outstanding 
liabilities July 1, 1884........ 135 10 



1885, amount available 
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Z 6 . 


ICE-HARBOR AT DUBUQUE 




Iu accordance with instructions contained in an indorsement 
Office Chief of Engineers, December 24, 1880, on a letter addressed to 
the Secretary of War by Hon. Thomas Updegraff, I submitted, under 
date of December 31, 1880, a report upon the establishment of an ice- 
harbor at Dubuqae, Iowa. This report is printed with maps as House 
Ex. Doc. No. 49, Forty-seventh Congress, first session. 

The work contemplated by this report was the deepening by dredg¬ 
ing of Waples Cut over an area of 502,000 square feet, the riprappiug 
of First street, which forms the southern boundary of harbor, and the 
construction of a sluice-way through the Third street embankment. 
The probable cost of this work was placed at $40,000. 

An appropriation of $20,000 for commencing work was made by act 
of Cougress passed August 2, 1882, and a contract for dredging was- 
entered into with B. E. Linehan, of Dubuque, at 19$ cents per cubic 
yard. There was removed under this appropriation 92,795 cubic yards 
of material, giving a depth of 6 feet at low water over an area of 390,960 
square feet 
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In October, 1882, the city council of Dubuque passed a resolution re¬ 
citing the fact that the city of Dubuque had acquired title to the land 
surrounding the site of the proposed ice harbor and donating the same 
for use in perpetuity in connection with an ice-harbor. An official copy 
of this resolution was forwarded to me, and it led me in my report for 
fiscal year ending June 30, 1884, to recommend a modification of project 
“ so as, with but a small increase of cost, to secure an additional area 
of 164,000 square feet, together with a strip of ground SCI feet in width, 
to be used as a landing, said strip extending along the north side of the 
levee as now proposed.” 

The modified project required the additional dredging of 123,159 
cubic yards of sand, the riprapping of the proposed shore, and a quan¬ 
tity of pilingfor mooring purposes. Tlieadditional expense was estimated 
at $10,001). 

The act of Congress approved July 5, 1884, appropriated $20,000 for 
completing the ice-harbor. Under this appropriation a contract dated 
September 8, 1884, was made with A. J. Whitney for dredging at 11 
cents per cubic yard, a portion of the material to be removed from har¬ 
bor, and a portion to be placed in embankment on the north side. 
Owing to high stage of water, which was unfavorable for placing 
material in embankment, and the necessity for using the dredges else¬ 
where, but little work was carried out during year 1884. In December 
an attempt was made by the contractor to move material with scrapers 
and wagons, but after placing 2,728.3 cubic yards in embankment, <Vork 
was suspended until April, 1885. Since that time dredging has been con¬ 
tinued, 57,747.8 cubic yards having been removed from the harbor and 
13,022.2 cubic yards placed in embankment. The dredging work con¬ 
templated under Mr. Whitney’s contract will be completed in a very- 
short time. 

Under date of December 31, 1884, I received a letter from the mayor 
of Dubuque informing me that u the grant to the city of the property 

reads as follows:” 


The portion of the premises and property hereby conveyed lying aod being south of 
Third street to be used in perpetuity as an ice-harbor, and on the north of said ice- 
harbor, adjacent to the lots on the south side of Third street, there shall be a levee not 
less than 100 feet wide, the same' making the north boundary of said ice-harbor. 


And under 



gineer of 




received a 




inclosing a plat showing certain ice-harbor bound- 





That the plat of ice-harbor prepared by city engineer, and this day submitted to the 
city council, showing the boundaries of said ice-narbor and levees reserved on the 
north, west, and south sides of the same, is hereby approved and adopted. 

The plat shows levees on the north and west side, with slopes of about 
20 to 100 and 20 to 70 on the south side of ice-harbor. 

The information given mein the letter of the Mayor and City Engineer 
here referred to was not in my possession at the time my plans and proj¬ 
ects were made. My plans, which were based on necessities of com¬ 
merce, verbal communications with the Mayor and others in Dubuque, 
and on the official copy of resolutions of council furnished me in Octo¬ 
ber, 1882, which did not contain the clause given in the Mayor’s letter, 
are somewhat affected by the changes in boundaries, &c., lately made. 
My recommendations and, plans were for the construction of an ice or 
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winter harbor, and bad no relation to ordinary harbors, snch as are re- 
quiired by a city for accommodating its river commerce. The main part 
of the plan was lor dredging and giving sufficient depth over a sufficient 
area, to accommodate snch boats as desired to wiuter in the Dubuque 
Harbor. I included certain riprap work, on the theory that the borders 
of the ice-harbor would he of such a slope as to need riprapping for 
protection. 1 also iucludecl the tilling up of the 60-foot strip on north 
side of harbour, beta ns© tine material was on hand to build it, and cost 
bo lt little more to place in embankment than to remove anil dump in 
the river. 

The establishment of levees or landing places all arouud the ice-har¬ 
bor converts it into a ordinary harbor, and the gradual slope given 
levees does away with any necessity for the riprap work origi- 
proposed. 

There remains but little for the Government 
stands, to complete all work which is necessary 
in such condition as will make it serviceable for 
refuge during the winter. 

All dredging will be completed in 
feet over the whole area available, and in the fall groups of piles, against 
which boats cau be moored, will be driven. Plans showing the modified 
project as it then existed are given in the Report of Chief of Engineers 
for 1884, page 1572. The harbor, as completed, will have an area of 
580,000 square feet. 

The changes herein referred! to and the low price at which dredging 
has been carried out renders it unnecessary to ask for any farther ap¬ 
propriation, the balance on hand being sufficient to complete the work. 
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short time, giviug a depth of 6 


SUMMARY OF WORK DURING FISCAL YEAR ENDING JUNE 
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13,082.2 cubic yard® material placed in embankment, at II 

57,747.8 cu bic yards xnateri ml d a in ped in river, at 1,1. ce n ts 

Surveys, engineering, and contingencies. 
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Amount appreciated by act approved July 5, 

Jnly 1,1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1,1884 —... $7,967 i 

Jnly 1,1885,outstanding liabilities...... 778 47 



000 00 


8,745 80 


-July 1,1885, amount available . 
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Abstract of proposals received and opened by Maj. A. Mackenzie t Corps of Engineers , Rock 
Island , III., at 2 p. m, September 5, 1884, for ice-harbor construction at Dubuque f Iowa. 



t 


Karnes and residences of bidders. 




Total 

amount. 


1 

C5. H, Booth. Dnhnaue. Iowa.. 


2- 

J. W. Heiaev. Burlington. Iowa.. 


3 

4 

C. H. Annlt-ton. La Crosse. Wia. 


C. L. Williams. Keokuk. Iowa. 


5 

A. J. Whitney. Keokuk. Iowa... 


6 

1 

B. E. Linehan. Dubuaue. Iowa. 





Cents. 

21 

25 
33 

14 

11 

26 


Cents. 

16 

20 

17 * 

14 

11 

12 * 


$13, 750 
18,750 
18,550 
10,600 
8,250 
14,100 


Z 7. 

IMPROVEMENT OF ROCK ISLAND RAPIDS, MISSISSIPPI RIVER. 

No funds were available for work under this head of appropriation 
during the past fiscal year. 

The only work attempted was the removal of sand from the cut at 
Campbell’s Chain and the placing, care, and removal of buoys. This 
work was paid for by an allotment from the general appropriation for 
improving Mississippi River from Saint Paul to Des Moines Rapids. 

There still remaining a few points in the channel above grade, it can¬ 
not be said that this work has yet been completed in accordance with 
existing project, but as the amount of work required to so complete 
project is small, it is practicable to provide for such work by allotment 
from a general appropriation for the upper river, and therefore no ap¬ 
propriation is asked for for the next fiscal year. 

The present channel at the Rock Island Rapids is supposed to be 4 
feet deep at low water, with a minimum width of 200 feet. 

As has been stated in previous reports, this channel, to satisfy the 
needs of navigation, should be at least 400 feet wide, and not less than 
6 feet deep. The subject is referred to at length in a special report, 
priuted as House Ex. Doc. No. 67, Forty-sixth Congress, second session, 
and is given on page 1537, Report of Chief of Engineers for 1880. 

Experience has shown that to preserve uninterrupted navigation on 
the rapids constant care and watching are necessary. Buoys are liable 
to be carried away and must be replaced; sand and loose rock, bowlders, 
snags, &c., are liable to be brought into the channel by ice and the 
current. Such obstructions, if not removed by natural or other causes, 
may, at extreme low water, cause an entire suspension of navigation. 
To provide for the care of the Rock Island Rapids, the work should be 
placed on the same basis as the Government canal at Keokuk and some 
other works. The annual expense of caring for the rapids would, if no 
other woik of improvement were going on and no excessive amount of 
dredging were necessary, be about $5,000 per year. In connection with 
other works of improvement this amount could be materially reduced. 

e 
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The data for a final report and history of the work of improving Rock 
Island Rapids has been collected, and it is hoped that this report may 
be completed and submitted during the coming’ winter. 

a 

ABSTRACT OF APFMOPBIATIONS. 


By met approved June 23,1666 ........................................... 

By act approved March 2,1667....................................... .... 

By allotment from appropriation July 25, 1666.................. .......... 

By allotment from appropriation April 10, 1660 ........................... 

SkC? tjprciv©d 3*nly 11, 1670 ...... »».*.«» *...«»««*«* • ■ •...... . 

By ©tl ^^larcli 3,1671 . •» ..• «...•« ........ ......»«.«.*...* 
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IMPROVEMENT OF HARBOR AT ROCK ISLAND, ILLINOIS. 


An indorsement dated Office Chief of Engineers, September 13, 187®, 
iio in letter addressed by citizeus of Rock Island, Ill,, to Hon. T, J'l 
Henderson, called for a report upon the condition of Rock Island Har¬ 
bor. Bo funds being available for a survey, a simple examination was 
made and a report was submitted under date of November 5, 1879. In 
accordance with a resolution of the House of Representatives dated 
January 25, 1880, the report above referred to was submitted to the 
House of Representatives by the Secretary of War and is printed as 
Ex- Doc. Bo. 32, Forty sixth Congress, second session. The following 
extracts from the report show the condition of harbor at time of exam¬ 
ination and the work 




♦ 






deposits 
much of 



will be seen that shoal water extends along the entire city front 
bar extending dowi 
to leave little room 
I wo old recommend the removal 
abont 19,000 enbic yards, and th< 
the current as an appropriation will permit. 



and 

on the wharf 
any work is to 

wharf, aniountin 
bar on lines paralle 



The approximate cost of removing deposit an'd bar, based on the ex¬ 
amination made, was given as $26,7o9.15; subsequently it was discov¬ 
ered that much of the material forming the bar and obstructions along 
the wharf was rock and stiff clay, and that no assistance could be ex¬ 
pected from wash of curreut, and that if the entire removal of bar &c., 
was desired a much larger expenditure than at first contemplated would 
be necessary. 

The act of Congress approved June 14, 1880, appropriated $6,000 
for this work, and a further appropriation of $6,000 was made by act of 
Congress approved March 3, 1881. 

Work of dredging aloug wharf and on bar was commenced August 
23, 1880, and continued until October 9, 1880, under contract with 
Whitney & Son. The contract was let on the basis of sand excavation 







1696 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMY. 

at the rate of 20 cents per cubic yard Subsequently, when the hard 
class of material was discovered, the contract was amended by allowing 
the contractor an increased price for the harder material. 

During the year 1880 the work accomplished was as follows: 

3,959.30 cubic yards material dredged, at 20 cents .. $791 86 

1,699.72 cubic yards material d redged, at 50 cents ......................... 849 86 

1,743.10 cubic yards material dredged, at 66 cents ........................ 1,150 45 

1271 boars’ service of dredge on rock work, at $10 per hour .. 1,275 00 

4067 17 

In 1881, between August 30 and September 5, the contractors, Whit¬ 
ney & Son, were again employed to remove rock aloug the landing at 
the rate of $10 per hour for use of dredge and plant. The work accom¬ 
plished was as follows: 

407 cubic yards, at a cost of $690. 






There appearing no urgent necessity 
ber of dredges available being needed 


nu in¬ 
action was 
of 1884, when 

an examination was made. This examination showed that the bar was 

closing in on the shore, and it was thought advisable to expend 
the balance available. A project was submitted July 14 and approved. 
The work was advertised and a contract let to the lowest bidder, A. J. 
Whitney, at the rate of 11J cents for material removed from bar, and $10 
per hour for use of dredge for work on river-front. Work was com- 

menced.August 27, aud completed October 11, 1884. The work accotn. 

pllshed was as follows* 


18,558.6 cubic yards dredged, at 1.1 cents per cubic yard.... 
353 boors and 58 minutes’ service of dredge, at $L0 per hour. 
Engineering and contiugences.. 


«. m * m m » m • «» m m m m m 


9 * m m m m m • 
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$2,134 94 
3,539 66 
595 77 


6,269 67 

The total amount expended to date has been §12,000. 

It cannot really be said that there ;is any existing project for this 
work. No plans or estimates founded on accurate surveys have ever 
been made. The 

to any 

proper to make. The harbor is at present in 
dition, much better in fact than that of most harbors on the river. 

No further appropriation is asked for, and I am of the opinion that 
there is at present no special existing project which requires further re 

upon this harbor, and therefore I submit this as a final report 
under this head 








ABSTRACT OF APPROPRIATIONS. 


Bp act approved June 14, 1880.... $6,000 

By act approved March 3, 1881..... 6,000 


Money statement . 


12,000 


July I, 1884, amount available. $6,269 <157 

July 1,1885, amonut expended during fiscal year, exclusive of outstanding 

liabilities July 1, 1884.. ............................................. 6,269 If 

* 
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Attract of proposed* received ana openmt oy maj. A. Ma 
land. III., at Up. August 23, 1884, for dredging 
Bmh Island . Ill . 


Jfmcifiijitf, Cotyf #/ Engineers, Rock 
in® in the Mississippi River—Harbor 



Hames and residences of bidden. 


1 B. X. Lineban, Dobaqne, lows 

2 A. J. Whitney, Keoknk, lows 

8 H. S. Brown, Quincy, HI. 

4 : C. SI. Whitney„ Keokuk. lows. 
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diitmnce not to ex* 
ocmm! 1 mile., 

_a_ 

Per yard. 

Amount. 
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25 
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For use of dredge 

llllll'llt IpilIlllJIlIJlt, SOOhOlUS. 



Z 9 . 

IMPROVEMENT OF THE DES MOINES EAPIDS, MISSISSIPPI RIVER. 

A brief history of this work is given in my last annnal report. The 
work of the past year has consisted in a continuation of the protection 
of the canal embankment by riprap, the completion of the raising of 
the wing*walls at the foot of the canal, the dredging of rock from the 
open canal between Nashville and Montrose, and repairs to portions of 
the plant belonging to the appropriation. The quantities and further 
details are given in, the appended report of Mr. M. Meigs, United States 
civil engineer. 

The face stone, backing, riprap face, and rubble, used for raising walls 
and protecting embankment, were procured from Patterson Bros., of 
Keokuk, under formal contract and at the lowest prices ever secured 
for work on the Des Moines Rapids Canal. The laying of stone was 
performed by days* labor and use of Government tools and appliances. 
There remains to be done to finish this work, according to existing 
project, the completion of protection of embankmeut, the raising of 
the lock-walls at middle and lower locks, and the building of two ad¬ 
ditional cribs to facilitate entrance to the canal from above. For 
reasons given in my last annual report, and again referred to in Mr. 










140,000 for building sluice ways in canal embankment opposite Lamai- 
lee’s and Price’s creeks, and $5,000 for constructing an office at the lower 
lock. Available balances of appropriations will be used during the 
coming year for continuing bank protection, arranging for raising lock- 
walls, and constructing the additional cribs. 

It is desirable that this work shonld be completed, and as such com¬ 
pletion will reduce the expenses of operating and care of canal, the ap¬ 
propriation at once of the entire amount required will be a measure of 
economy. 

Tlie act approved July 5,1884, under items for u Improving Des Moines 
Rapids,” made the following provision: 


raising 


Of which Bum ten thousand dollars are to be need in the construction of a pier at 

the outer wall of Ik© Des Moines Rapids Canal in accordance with the recommend*. 

tion of the Engineer Corps: Provided, That said pier shall not be made unless the 
Secretary of War shall decide that the railroad bridge at that place was built in con¬ 
formity with the act of Congress authorizing its construction.* 

This matter was presented to the Secretary of War by the Bridge 
Company, and through the Engineer Department was referred to me for 

107 E ,, I. ...... I III. 
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report, which was submitted under date of November 30, 1884. By 
letter of the Chief of Engineers, dated February 16, 1885, J was fur 
Dished with the following copy of the decision of the Secretary of War: 


The Secretary of War deckles that the railroad bridge referred to in the within pa¬ 
pers was built in conformity with the act of Congress authorizing its construction. 

This decision makes available the $10,000 item in the river and har¬ 
bor act of July 5, 1884, but as yet it has been impracticable to com¬ 
mence the work. The recommendations referred to by Congress are 
probably those for a solid crib pier. To don struct a portion of this 
work would increase rather than diminish the trouble. Nothing should 
he attempted until funds are available for completing the work. But 
the plans can be modified by substituting a floating boom for the solid 
crib pier so as to accomplish good results with the money now available 
and a project for the expenditure of $ 10,000 will be submitted if no fur¬ 
ther appropriation be made available. 


Money statement. 


July 1 T 1884, amount available.......... $2,93*2 97 

Amount appropriated by act approved July 5 t 1884.,..... 50, (K»0 00 


52,93*2 97 

July 1, 1885, amount expended <1 tiring fiscal year, exclusive 

of outstanding liabilities July 1,1884 .. $21,660 08 

July 1, 1885, outstanding liabilities.......... 879 74 

-22,545 02 


J illy 1, 1885, amount available......... 30,387 15 


r Amount (estimated) required for completion of existing project. ___ 56, 715 00 

Amount added for completion of modified project .... .. 45,000 00 

j Amount that can be profitably expended in fiscal year ending Jim© 30,1887 101, 745 00 
I Submitted in compliance with requirements of Beotian 2 of river and 
V harbor acts of 1856 and 1867. 


Ab a tract 8 of off propoxah t recti red and opened thi* 5fA day of September, 1884, at 2 p. m 
by Maj. A. Mackenzie, Cory* of t'nffineeritj for fur nhhing atone for n»e ut the De Moines 
JUtjrids Canal , 


No. 


2 

3 

4 

5 

6 


Names ami residences 
of bidders. 


© ® 3 i *— 

= 2-=^=- 
■3 £ *■ £ £ 

■- % 5 
" © a j* ^ 

- - * 3 ■- 

W 1 ^ fcO " 

4 3 3 5 

f- z - ^ — 

a £ « 

■* “ ZJ 

2 ; ■ C Q 

p c *5 

tO P- ™! J— - JmZ 


Per 


c o £ 

c >_• ^ t* 

g ^ 

HE 3 

3 * 5 

si s 

■S - £ 2 * * 

^ S *- ■** J Si 

7 1 




S 7 


© 

o cs C _P 
MS 
5 


£ai 


t«5£ 

'S | £ s * I 

©*© |S 

a 7 5 ~ ^ 

* a -a - ^ 

O « 




o 


Per 


J. A, Green, Stone 
Cl t y. 1 ......... 

J. M&uf z........ _ 

E, G. Korn per, Bur- 

1 S ngtou . - - * * - * -. T 1 . 

J. LI, Cole, Keokuk... 
< ’ rirti* v Diver 
W. Patrick, Pluenix, 

N. Y__ 

Pn tt^rso n Bros. . Keo 
kuk......... 


cubic Amount, cubic Amount 


yard. 


vnrd. 


Per 

cubic 

yard. 


i.■ JT « 
3 1 


© 


2 - 3 3 
*-^ o d 

, ? a 

si 3*0 

u> t - 

O -5 %zL 

= : t t * © o 
g c 

§ ^ -g 5 *2 

S ^ /; c 5 

► 


Per 

Amount, cubic 

yard. 


I 


$11 75 $2, 05G 25 $0 50 
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0 00 
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£> 00 

0 00 


2 , 012 50 
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1,740 
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1, 450 


2 25 

2 20 

3 00 
2 75 

4 00 
2 OO 


*537,500 
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11,000 
15. 000 
13, 750 
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10, 000 
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65 

70 
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A mount. 


$18,750 
1,025 

1.750 
1,875 
1, 500 

7,500 

1,250 


Aggregate, 


$61,001 25 

10,220 00 

15 , 357 50 
20. 190 00 
18 , 015 00 

30, 815 00 

14 ,275 00 
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REPORT OP MR. M. MEIGS, UNITED STATES CIVIL ENGINEER. 

Keokuk, Iowa, July 1, 1885, 

Major : I have the honor to submit the following report of work done on improve- 
ing Doe Moines Rapids, Mississippi River, for the fiscal year ending June 30, 1885: 

RIFBAPPING CANAL EMBANKMENT. 

The inside face of the canal embankment in the upper level has been since 1878 
covered with slope wall to a height of about 2 feet above the general level of water 
in the canal, and in the lower level since 1883 to a height of 2 feet above the lev©! 
of high water of 1881. 

The original plan contemplated covering the part of the slope abo ve the riprap face 
wall with loose Btone, and this work is now in progress. A large portion of the out¬ 
side slope from the middle lock down is now protected by a regular and substantial 
covering of slope wall carefully laid, and this work will be completed daring the com¬ 
ing season. The stone has been delivered on United States barges, at their quarry, 
by Patterson Brothers, under contracts dated September 8, 1884, and March 24, 1885, 
and towed to the work by the canal launch. The laying has been done by day’s la¬ 
bor. During the last fiscal year 2,333.84 cubic yards riprap face stone has been rc-^ 
ceived and laid,* and 4,608.37 riprap stone have been placed on embankment. 


RAI8ING LOWER LOCK WALLS. 

>81 

Work on the west wing-wall at foot of canal was continued and completed June 2CT,. 
1885. These wing-walls are now 4 feet higher than the lock-walls, which latter will 
eventually be raised to the same height. 

The improvement of the entrance to the canal due to raising wing-walla is very 
marked; boats have now no difficulty in safely entering the locks from below, and 
the columns and lock machinery are no longer endangered as was formerly the case. 
There has been used in the raising of these two win -walls 354.70 cubic yards face and 
393 cubic yards of backing stone. There have also been used 965 cubic yards of earth- 
filling, mostly taken from the quarry just above the lowerlock. 

DREDGING ROCK FROM THE CANAL BETWEEN NASHVILLE AND MONTROSE, IOWA. 

The United States canal-dredge worked steadily from August 21 to November 19, 
on this work. From July 13 to August 31, Assistant Engineer J. C. McElherne made 
mu examination of the channel from Nashville to Montrose. A small barge was used 
with a railroad rail suspended by ropes from each end, at a height of 6 inches above 

the bottom of the excavated channel. 

By means of the canal-launch Stella, this sweep was allowed to drift over every part 
of the channel, and every projection which caught the rail was located by a buoy 
thrown from the boat. These buoys were located by two theodolites stationed on 
the shore, and the patches of rock were subsequently removed by the canal-dredge 
between August 1 and November 19. 

In some cases the original survey probably omitted patches, and in others there 
were large stones left which escaped former dredging operations. In one case quite 
a large patch of level rock, 18 inches above grade, was broken up and made suitable 
for dredging by exploding powerful charges of dynamite on the surface of the rock. 
A diver w'as employed a good part of the time to chain such rocks as the dredge-dip¬ 
per could not accommodate. 

I send herewith a map of the channel, showing that a few patches of rock still re¬ 
main slightly above the proposed grade of ean&T bottom. Nearly, if not all, of these 
patches are so little above (one to eight-tenths of a foot) grade that their present re¬ 
moval is not a matter of any importance to navigation. 1 should recommend, there¬ 
fore, the use of any money in hand or received by appropriation of Congress in the 
immediate fnture to the work of completing or securing the canal walls and perfect- 
the entrance, rather than to the removal of these patches. 

here is still a small amount of rock blasted, but not dredged, which shonld he re¬ 
moved the present season, and is not included in the above remarks. 


August, 1884... 
Beptember, 1884 
October, 1864 ... 
November, 1884 


STATEMENT CHIP ROCK REMOVED. 


Cubic yards. 

. 71 

..... 392: 

..... 1,091 

260 



Total 


1,814 


The cost of this dredging was above the average of such work by the canal-dredge^ 
hut the work was so scattered and difficult that it was necessarily expensive. 
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a 

REPAIRS TO BARGES AND PLANT, 


The drill-boat was hauled upon the boat and condemned, after ineffectual attempts 
to keep her afloat. The hull is no longef serviceable. Several bargee also went out 
of service, having been eleven years on the work. The expense of repairing the 
dredge was borne mostly by the appropriation for operating and care of canal. 

SLUICES AT LAMALLEE’S AND PRICE’S CREEKS. 


The amount expended for dredging mud from the canal proper during the past 
eight years is, approximately, $80,000. 

This dredging has removed the heavier portions of the deposit brought in by the 

creeks and dropped near their mouths. The lighter portions, in a finely.diffused 

state, are borne to long distances, and are gradually raising the bottom of the canal 
over its whole length. An estimate for building sluices opposite the months of two 
of the worst creeks, amounting to $15,500 and $18,000, respectively, was submitted 
with your last annual report. These sluices would remove at once on its entrance 
to the canal the finely-diffused mud, as well as a groat part of the heavy deposit, 
and by localizing the whole cheapens the removal of the balance by dredges. Your 
attention is again invited to this subject. 


Summary 




* 

Designation. 

Price. 

Cable yards 
reoeived. 

Cubic yards 
laid. 

Kip rap l,iM3€i sto.ii© »»««* «»>»»»»•»»«* • ■« ««»* ««»«»»»®« * ■«»»»» «»* «»*«»«»* ««» «* . . . * <®»» 

Hubble >f .ill- III IJll 1.311|| • *» • m <m • net * sen • » • • * • * • m w oon m m • w m u <nn » ■m m « * • • m a* as • • • • » inn « « * m aa» « • m 

ffl 1 

$9 00 

5 00 

2 00 

60 

ilB'l 

61 

168.20 
68.67 
2,333.84 
2, 600.00 
542.24 
1,666.13 

168.20 
68.67 
2,333.84 
2,500.00 
542.24 
L 566.12 


a 


Cubic yards. 


Rock dredged... - - - . , - - -........- - - -... 1,814 

Square yards slope-wall stone laid -... -................ - -. - -.. - -......... 4,664 

Square yards slop© covered with rubble stone.. 8,974 



The act of July 5, 1884, allotted $10,000 of the $50,000 appropriated for improving 
Des Moines Rapids to bnilding a crib to connect the lower end of the canal with the 
pier of the Keokuk and Hannibal Bridge. 

Inasmuch as the estimate for this crib is $50,000, it has not been considered ad¬ 
visable to begin the work until enough money is in hand to insure its completion. 
The ice would seriously endanger it in ah unfinished state. 

I have been assisted at various times by overseers J. C. McElherne, 8. Edwards, and 
John R. Carpenter, and by clerk 0.8. Willey. All these gentlemen performed their 
various duties with diligence and intelligence. 

Very respectfully, 

M. Meigs, 

United State» Civil Engineer. 


Z io. 

* 

OPERATING AND CARE OF DES MOINES RAPIDS CANAL. 

# 

I, The canal was open for navigation daring the past year 214 days, 
being closed by ice 151 days. A favorable stage .of water permitted 
frequent use of the channel over the rapids. 

There were passed through the canal daring the year 889 steamboats 
aud 169 barges, carrying 13,065 passengers, 54,120 tons of merchandise, 
and 776,432 bushels of grain: also 43,119,797 feet of lumber, 2,779,670 
feet of logs, 25,018,750 shingles, and 13,473,205 lath. 
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Bep&iring canal embankments and removing deposits washed in from 
the bluffs have as heretofore been a qontinual source of trouble and ex¬ 
pense. Forty-four thousand on© hundred and three cubic yards of mate¬ 
rial were removed from canal and from channel below Montrose. 

Fonr new dump-boats, built for us© in connection, with the canal- 
dredge, were received from the contractor in October, 1884. Numerous 
rejtairs to boat and machinery were made during: the year at the canal 
shops. 

The expenses of operating and care of the canal are now provided for 
by an indefinite appropriation made by act of March 3,1881. The origi¬ 
nal estimate of annual expenditures was $40,000. With a completed 
canal, and without any extraordinary expenses, this sum would be suf¬ 
ficient, and would permit the accumulation of a fund to provide for re¬ 
newing gates and other perishable appendages. 

The estimate for expenses of the past year, including dredging 
channel between Nashville and Montrose, was $45,000. There was ex 
pended during the year, exclusive 
the 8am of $38,704.50. 

The estimate submitted for the coming year, including dredging as 
above, is $43,000, and it is expected a greater saving will be effected in 
the present year than the last. 

The electric light at the lower lock has proved most satisfactory, and 
the system of lighting should be extended as rapidly as circumstances 
permit. 

Section 7 of the river and harbor act of July 5,1884, authorized the 
Secretaiy of War to prescribe such rules arid regulations as are required 
by public necessity. 

The following regulations were submitted March 18, 1885, and ap¬ 
proved by the Secretary of War under date of April 14: 






(1) P&miHm .—The river and harbor act approved July 5, 1884, contains the £61- 
kwnjt section: “ Section 7. That it shall be the duty of the Secretary of War to pre- 
•tiibesoch rules and regulations in respect to the use and administration of the fees 
Maine* Rapids Canal, the Saint Mary’s Falls Canal, and the Louisville and Portland 
Cualis in his judgment the public necessity may require, which rules and regulations 
"hall be posted in some conspicuous place for the information of the public. Any per- 

and willfully violating such rules and regulations shall be liable to fine 
„ five hundred dollars, or imprisonment not exceeding six mouths,to bo en- 
fatedinany district court in the United States within whose territorial jurisdiction 
•®eh offense may have been committed.” 

(2) Authority of canal officers ,—The movement of all boats and floating things in 
the canal, the locks, and the approaches to the canal, shall be under the direction 
the canal officers. 

(3) &gonl ».—All boats approaching the locks shall signal for the same by four 
tiact whistles of short duration, and shall not pass the point indicated by a sign- 
howd nntil the lock signal is given. The lock signals will be: For entering, one 
w h»tle; for passing out, three short whistles. At night a red light, changing to green, 
will he the signal for entering. 

(t) Entrance to locks ,—When two or more boats or tows are waiting to enter the 
*•2*1 or any of the locks, the lock-inaster shall have authority to designate the time 
border of their entrance, and no boats or tow* shall enter without his authority. 

When more than one boat is Waiting to enter a lock, the masters must ascertain 
fan the lock-master when their turn will come. 

Bo«U wishing to pass a lock shall not approach nearer than a fixed point—which 
*iU be marked by a sign-board on the canal bank—until the signal is given to enter 
tbclock, and they shall take position in rear of any boats, tows, or rafts that may 
JKwdethem, and not in any way obstruct the chaunel. 

(s) Precedence at locks.— Ordinarily boats and tows arriving first at the locks Bhall 
we the precedence in passing, but in all cases boats and barges belonging to the 
efiited StatPH or employed upon public work shall have precedence over all others, 
ifid passenger boats shall have the precedence over tows. Rafts shall have one lock- 
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age in their turn, except where there are two or more rafts together at a lock, in 
which case no part of a raft shall pans the lock until the whole of the raft or rafts 
preceding it shall have passed. • 

All boats, &c. arriving at the locks and not taking advantage of the first- lawful 
opportunity to pass shall lose the turn. 

(6) Moorings in locks .—All boats when in the locks shall fasten one head-line and 
one spring-line to the snubbing-posts on the lock-walls. Large boats shall use one 
head-line and two spring-lines, and the lines shall not be unloosed until the signal is 
given for the boat to leave the lock. 

(7) Delay a in canal .—No boat, barge, raft, or other floating craft shall tie up in, or in 
any way obstruct, the canal or its approaches or delay entering or leaving the locks, 
except by permission from proper authority. Boats wishing to tie up for somehoun 
or days iu the canal mnst notify the officer in charge, through the lock-master, and 
proper orders in the case will be given. Boats so using the canal must be securely 
moored in the places assigned them, and if not removed promptly on due notice wiil 

he owner’s expense by the canal officers. 

All rafts or tows passing the locks in sections shall “make up ” just below or above 

shore side. 




ing the gates, or the walls protecting the banks of the canal. 

boats using the canal shall be free from projecting irons or rough surfaces that 
be liable to damage the locks or any part of the canal, and they shall be pro¬ 
vided with fenders to be used in guarding the lock-walls, &c., from injury. 

(9) Handling gates. —No one, unless authorized by the lock-master, shall open or 
close any gate or wicket, or in any way interfere with the employes in the discharge 
of their duties. But the lock-master may call for assistance from the master of any 
boat using the lock, should such aid be needed. 

(10) Draught of boats. —No boat shall enter the canal or locks whose actual draught 
exceeds the least depth of water in the channel of the canal as given by lock-master. 

(11) Meeting and passing. —Meeting boats shall beep to starboard. Rafts must give 
to steamers the side demanded by a proper signal. Boats must not race or crowd 
alongside of each other while under way in the canal. 

(12) Boats oiid. ra/tt without steam.— No raft or boat shall be brought through the 
canal unless accompanied by a steamboat, except small boats controlled by sails or 
ours; and small boats used for private purposes shall not pass the locks except by 
permission. 

(13) Refuse in canal. —Ko person shall throw stone or material of any kind into the 
canal or locks, and boats passing through shall not deposit the ashes or cinders from 
their furnaces in the canal or locks. 

(14) Trespass —No one shall trespass upon the canal property, or in any way in¬ 
jure the canal, the locks, or any or the appendages. 

(15) Commercial statistics. —Masters or clerks of boats shall furnish, in writing, to 
the lock-master at the lower lock of the canal, such statistics of passengers and cargo 
as may be 


Detailed 
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m m m m 


1, 1884, amount available on approved project for fiscal year ending 
June 30. 1885 .. 

July 1,1885, amount 
liabilities July 1, 1884. 

July 1, 1885, outstanding liabilities 
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• * s» a» an <sa «» m m m m mm 
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• m m m 


m m m m m 


$45,000 00 

38,704 50 
60 82 
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Detailed statement of expenditures for operating and maintaining Dm Motass Rapide 

Canal for fiscal year ending June 30, 1885, 

OFFICE AND GENERAL ADMINISTRATION, 


Date. 


July-.-...... 

Aagpaat...... 

September... 

November ... 


1884. 


*»•*««»■* am «p * m m «s> w m mmmm mmmmmt »•»•••« »•»••*••»• 
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• ■ mm mtmtmmmmmmmmmmmmmmwrmm mmmm 


<® mm «* • • • 




««««■>• m 


January 
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m m m m m « m mm 
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• ••aw 


ICarch 
April . 
May.. 
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............................ 






Salaries. 

• ••••» w®« 

$435 

m m m 

00 

435 

00 

435 

00 

735 

00 

435 

00 

435 

00 

. 435 

00 

770 

00 

435 

00 


S applies. 


$28 08 
109 04 


3 95 


• at • • «*• •• • 


1 05 
25 05 

35*79 
17 14 


Total 


• » * » • at m m 


mmmmmmmmm on « an a mm + ••••••• 


5.015 


CANALS AND LOCKS. 


Date. 



Supplies. 


1884. 


August.. 
September. -. 

October # at m m m m mo* * m • m 

November. 
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* w ■» s» m m m * i* m « mot • * mi m m m moo m «» m» » » » » «> w » » « mn on « son • in • ms* * 
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Mmy..... 
liaiiii.. 


mn at in nn 


in* up mn mn* mn in mi* mn mu at up mn .. urn * ,« » ««, a * «n « « 1* * «w m « 11* * * at ip 


«• tot ion 1000 nil mu «i mil «• aiii * mn it 111 mn m an mn mn mn mn m 


«> «» mi* • mn mn « m m 


m® « «* mn mn mn mm mn «*« 


1| 11,546 07 
1,583 10 
1,562 84 
1,587 06 
1,444 98 
1,480 00 

1,405 00 
1,410 00 
1,460 00 
1,414 10 
1 , 284 00 
1,432 50 



37 
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97 37 
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DREDGING CANAL. 
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November 
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® «p i«®i min min in*' mm mil* mn m® mn « «m * » «p I® i«i ««i » I® « «n m* « » 1® .* » ** ««* m* mn » w <■» » «» 



502,28 


12 


2,778 


SUMMARY. 


July . .... 
Aojpiss ... 
September 
October... 
November. 


Date. 


188*1 


Grand total. 




8® 
07 
3,239 06 
8,047 35 
2,834 95 
3.500 94 


Date. 


1885. 


January.. 
February 
March.... 
April — 
May........ 

ilii' w . . • 


Total 


Miacella- 
eo 



$31 35 
55 22 
116 00 
4 25 

*92*60 



«•■■■»••« Oft at ■ 
21 12 
155 42 

a a • ■ • • a* «* m» p 

32 52 
65 50 


573 88 


$92 11 
105 35 
230 28 
304 02 
853 05 
875 09 

118 19 
176 67 
481 00 
097 27 
640 01 
758 24 


$50 411 
475 24 
161 15 


Total. 


$57 08 
490 22 
225 04 
439 25 
438 96 
827 60 


436 06 
481 77 
590 42 
805 79 
484 66 
557 51 



•1, 


15 
41 

16 80 
2; 012 28 
2,396 00 

2 , m os 

1 , 523 10 


©I. 


1,961 67 
2,257 00 





5,237 88 24,849 77 


213 



mv 


26 
122 00 


• m m • w»««i..|«ii»aia 


130 61 


888 73 


$1,084 71 
2,683 44 
917 22 
595 82 

• m • • at an • s* *1 m 

213 80 


33 3A 
30 26 
122 00 
175 84 

i* 264*56 


8,020 54 




Grand totaL 


$1,992 54 
2,208 93 
2,673 90 
8,238 72 
2, 516 91 
4, 050 15 


38,704 . 
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REPORT OF MR. M. MEIGS, UNITED STATES CIVIL NGINEKR. 

m 

United States Engineer Office, 

Keokuk, Iowa, July 1, 1885. 

Major : 1 have the honor to submit the following report for operating and care of 
Dea Moines Rapids Canal for the fiscal year ending June 30, 1885. 

It was open to navigation two hundred and fourteen days and closed one hundred 

and fifty.cine days during the year. There was a season of high water during the 

spring, accompanied by very heavy ice. Some damage was done to the slopes of canal 
embankment. 

The highest water during fiscal year was 15.1 feet, January 9, 1885. The lowest 
water was 2.5 feet, December 4, 1884 ; both referred to low water of 18f>4. The lower 
lock-gates were open .six days, and guard-locks from 20th July to 27th of August, 
thirty-eight days. 

The electric-light plant at lower lock has proved itself of great use to boats passing 
through the canal and in facilitating xepairs at the lock when made of necessity in 
the night time. 

REFITTING AND REPAIRING CANAL EMBANKMENT. 

It was thought last season that the repairs on canal embankment would this year 
> be insignificant, but the damage due to ice and high water and the increasing leaks 
in the Sections 25 and 26 at the dry-dock have required a great deal of work to keep 
it in order. In the latter part of November, 1884, after dosing the canal, about 500 
feet of the embankment was removed down as low as 2 feet below the level of dry- 
dock bottom and 5 feet below the original bottom of the bank. The earth was then 
filled in again, rammed and puddled, and nearly all of the leaks in that section were 
stopped. 

The expense of this work alone was $1,061.56. In Sections 18,19, 20 the ice carried 
away.the toe of riprap, on which the slope wall starts, besides damaging the wall 

itself. This rock had to be replaced at a considerable expense for stone and labor; 
1,253 cubic yards of stone were used in this work. 

DREDGING THE CANAL. 


The canal dredge worked a good part of the season removing deposits from various 
portions of the canal. United States tow-boat No. 3 (Vixen) and dredge No. 2 word' 
ill tic) employed from June 30 to July 26 removing deposit from the canal at Sandusky, 
and from July 27 to August 4 in the open canal at Montrose, where a large accumula¬ 
tion of sand interfered with navigation. 

The season’s work in this canal for both dredges is as follows: 

Cubio yards. 

Dredge No. 1, month Price’s Creek..... 4,463 

Dredge No. 1, below lower lock.,.....11,888 

Dredge No. 1, below midtlle lock........ 7,430 

Dredgo No. 1, above guard lock..... 2,045 


m m <m 


mm » ■ • m 


Dredge No. *2, at 



• * • • m an* 


mm m m m m m m m m 


m m m 


m m m 


m m m m m m • 


m m m 


«8» m m m m 


m m m » m m m 


m m m 


<m m m 


• m » m 



,826 



Total 


• ••••• m m m 


m m mm 




m m • m 


m m m m 




a grand total 


* rn m m « m m m m 


m m m • mm 


m m m m m 


m m <m m m m m m 


44,103 


The canal dredge was used at Fort Madison from November 5 to November 10, 1884, 
and from April 21 to June 9, 1885. She worked on removing rock from the D#*s 
Moines Rapids from August 17 to November 19, 1884, exclusive of the five days she 
was at work at Fort Madison. 

The dredging at Montrose was provided for by an addition to the ordinary allotment 
for the operating and care of the Des Moines Rapids Canal. Four new dump boat® 
73 feet 4 iuches long, 18-foot beam, 8 pockets each, were delivered by the contractor 
October 8, 1884, at Le Claire, Iowa. These boats were completed at the canal shops, 
where the chain rigging was made and put on. They have proved very substantial 
and good boats. Their capacity in light material is between 80 and 90 cubic yards of 
mud. The following shows the amount of material removed from the canai proper 
from the opening to the present time; 
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Table showing amount of material removed from the 3m Moines Rapids Canal proper from 
June 30, 1878, to June 30, 1885, material dredged from Montrose Cut not inoluded. 


Period. 


flaeal year ending June 80,1878 
Fiscal year ending June 80, 1880 
Fiscal year ending June 30, 1881. 
Fiscal yviiiur ending June 30,1882. 
Fiscal year ending June 30, 1883. 
Ftecal year ending June 30, 1884 
Fiscal year ending June 30,1885 


••••••• 




• ■■*>•«•*•«! »■ fflli » » W ill ««»*>»« 


m m m 


« «»' .Hi. * mil (81 a ill ai. * 1*1 I» ,■ p - rn <m m » m • 


• mmmwwmm+w 
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■ ■ • • 


m « « 


mwwtm-m’mOt’m • • 
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Grand total* 


m m 


m • m m m m «* 


a «>•*••••••••■««••• » m m m 


United 

States 

dredges. 


8,700 

26,400 


HO 


18,031 

22,717 

62,616 

88,007 


175,660 


H 

I 

■ 

Contract. 

TotaL 



8,700 
39,837 
9,008 
67,789 
113, 575 
52,616 
38,097 

1,288 

11,558 


49,758 

90,858 





1,288 

162,169 

329,117 


In addition 
Montrose by 


to the above, there have 
two United States 










Fiscal year ending June 30, 1883 
Fiscal year ending June 30, 1884 
Fiscal year ending June 30, 1885 


m m> m .8® * ill m » m m * m m m m • * m m m 


«® m m « @« m m m « • m m m 


* m m m m m • • m m 


m rn *881 ail oil * « *1 ill. m Ml » « * m m isi » m m m m m 


rn> «| » «». ill «!» « *1 0880' «8S8 *1 « .8881 IB 18 BI BOB' iBBSt IB 


18881 .S8» *881 111 188) i» 


i8S8) «li «» «8» » m 


16, 643 
25,315 
6,007 

47,965 

By reference to the above figures, it will be seen that 329,117 cubic yards of mud 
and’sand have been removed from the canal at various times and places during the 
first seven years of its operation; making a low estimate of the cost of this dredging 

at 25 cents per cubic yard—a figure much less than we have been able to contract it 
for—the total vain© of this dredging is, in round numbers, $80,000. 

The annual report for 1884 contained an estimate for $33,500 to build two sluices, 
with gates opposite the two creeks, bringing most, of the deposit into the canal. 
These sluices would be an economy, as they would obviate to a great degree the ne¬ 
cessity for dredging. Probably one-half of all the sediment coulf 
into the river. 


all the sediment could be sluiced direct 


REPAIRS TO FLAT-BOATS, DREDGE, ETC. 

The usual current repairs have been made to boats and barges belonging to the 
canal and to the various other appropriations. Dredge No. 1 had a few repairs made 
to her engines and other machinery. Tow-boat Vixen was hauled out on the ways 
and calked, and a large number of barges repaired and calked from time to time. 
The expense of these repairs was born by the appropriations to which the boat or 
barge pertained. Three steam-launches were also built at the lower lock and have 
given good satisfaction. 


REPAIRS TO LOCK MACHINERY 


At the guard-lock an iron spar, worked by the same hydraulic system of ropes that 
formerly operated the gate, was made and fitted to the east guard-gate. 1 
end of this spar rests on a small iron truck, which runs in and out on a track curved 
so as to bring the face of the spar tangent to all points of its travel to a double 
■heave, mounted on the lock wall; two wire ropes, run oue from each end of the spar, 
and, passing around the sheaves in opposite directions, are carried to and connected 
with the hydraulic cylinder, which was already in place. 

The spar works admirably, and entirely does away with the trouble fiom drift 
lodging on the chains, which, in the original mode of operating by chains under the 
gates, caused at this lock endless trouble and expense. The system works well, how¬ 
ever. at the other locks. The hand-spar that has been in operation for a year past 
has been removed, .and the gate is reported as working better than it ever did. 

Repairs were made on the middle lock pumps, the distributing valve at lower lock, 
and to many other parts of the machinery wherever needed. 


MACHINE SHOP AT LOWER LOCK. 


During the winter months the four lock engineers and two carpenters belonging 
to the lock force have been kept steadily at work overhauling and repairing ma- 
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chinery belonging to the various boats, Ac., of the United States, laid up in the canal, 
and the lock machinery. 

The convenience and economy of such a shop has been abundantly demonstrated 
during tlie last year. 

OFFICE BUILDING. 

I would again call your attention to the need of a proper office for the canal 
superintendent’s nee and the storing of valuable records. The office of the canal up 
town necessitates running to and fro, and it is very inconvenient in every way. Nec¬ 
essarily much of the Superintendent’s time is at present occupied with the supervis¬ 
ing of repairs to plants and machinery, a great portion of which is executed at the 
lower lock. 

The drawings and records should he close at hand for reference and use. 

Three thousand dollars is estimated for the construction of a suitable small build¬ 
ing. The rent of the present office ($240 per year) amounts, capitalized, to $6,000. 

BUSINESS OF THE CANAL. 

There was a good stage of water nearly all through the year. As a consequence a 
great part of the commerce went outside of the canal and does not show on the traffic 
statement. 

EXPENSE OF OPERATING CANAL. 


» * m m Hi «i in » is. « « 


m m m 




»® 'ii< on «» 


• .» <m <m 


• ■SB W 1 HHHH iHHHH flW *HlH^ 


The project submitted for past fiscal year and approved was as follows 

Services of operating force ......».-. .................. ...... ......•. • • 

Fuel, locks and machine shop...-.. 

.Lights .... .... m m m m ...... *•»... ...... ...... ...... ...... ............ . m m m 

General supplies.. ... 

Repairs to buildings, machinery, and plant........ 

.Repairs to canal embankment ... 

Dredging in canal............... .... ....... 








• m «* m m m m m 


All * >lil 


Services of operating force..... $18,000 

Fuel, locks and machine shop...... IKK) 

LighIs.................................................................... iJMJWJI 

General supplies... .. 1, 000 

Repairs to buildings, machinery, and plant......... 3,000 

Repairs to canal embankment ............................................. 2, 000 

Dredging in canal. <m m «• • m m an • * m <m «» m® * » « m » m m» m » m m m • » m m <m «i m m> >• «n v m» m m m » fflu ma> m » « » «® m m m m ««» m «» 9, 800 

Contingencies, superintendence, office expenses, &o ................ 5, 000 

Dredging open canal between Nashville and Montrose............. 5, 000 


«» « m m <. . m m on » on m on mi* «* • • «» m o» on o® m • m 


• o» » 


m m m 


mt «» m m m m m m ««® m o® ... m ,« » 


» » * m * <m m on *1 OIK <w Oil m m m «■ 


m o® (i® m m 


Hi »® «» 


Total.. 


>» « on oil w » • on • 


oi" » « o» on 


45, 000 


There has been expended for operating and care, exclusive of outstanding liabili¬ 
ties reported July 1, 1884, the sum of $38,704.50, being $6,205.50 less than the estimate 
made at beginning of year. A large part of this saving was from the dredging required 
at Montrose proving less than was anticipated. The items for dredging the canal 
proper will constantly be increasing from year to year if the canal is to be kept in 
good condition. The lighter portions of the sediment brought in the canal are gradu¬ 
ally filling it along’ its whole length. This deposit is not yet sufficient to interfere with 
navigation, but will finally, unless steps are taken to get rid of the mud as it enters 
from the oreeks, necessitates a grand dredging, extending over some 5 miles in extent. 
The dredging heretofore has been pretty generally limited to the heavier deposits in 
the vicinity of the three creeks, the feeder at the upperend of the canal, and the lower 
entrance. Much of the light deposit, if not all, can be turned into the river by suit¬ 
able sluices during the flood season without its spreading through the canal at alL 
The construction of these sluices has been referred to under the head of “ Dredging in 
the oanal.” In the work connected with operating and care of the canal, I have been 

assisted by Mr. 8. Ed wards, Mr. W.A.. Thompson, and Clerk O. 8. Willey. To these 

and the members of the operating force in general I am indebted for faithful and effi¬ 
cient service. 

Tables A and B are appended. 

Very respectfully, 

M. Meigs, 

United States Civil Engineer, 



Miij. A. Mackenzie, 

Corps of Engineers, U. 8 . A 
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July. 

1221 

1 12 

.August- 

189 , 

19 

September. 
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23 

October.... 

66 

7 

November . 

37 

24 

-A mil .i 

33 

23 


236 


5. 

649 

6. 

364 

5, 

581 

3. 

432 

7, 

408 

nn A 


feet. 
799,670 
1, 500,000 
480,000 


Number. 
3,499, 500 
11, 650, 250 
9, 269, 000 


Numbers. 
1,748,900 
6, 345, 330 
5, 378.975 


109 ' 

19 


889 

169 



13, 


54,120 I 776,432 43,119,797 2, 779, 


351 

270 

206 

98 

54 

72 

67 

152 


25,018,750 I 13,473,205 1,270 



Schedule B. —Comparative traffic statement showing the total traffic that has passed 
through the canal since its opening in 1877 by fiscal year ending June 30. 
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78,989 
44,962 
29,043 
43, 359 
54,215 
54,120 


Bushels. 

737,415 
2,192,642 
2,197,469 
1,151,092 
781, 817 
729,174 
470,580 
776,432 


49, 


Feet. 


8,086, 
13,160, 
11,013, 
4,475, 
1, 040, 
9,399, 
2,779, 


000 

960 

410 

000 

000 

764 

670 



Feet. 

25.000,000 
33,347, 012 
21,832,478 
52, 256, 235 
17,150,011 
13,093,325 
57,018,151 
43,119, 797 


262,817, 


Numbers. 
4,000,000 
8,721,796 
27,863, 64C 
11,657,655 
3,112,825 
11, 558, 000 
15,924,645 
13,473,205 



f er. 

a ooo 

11 T i 500 

30 .1 150 

15 000 

4 250 

4 < 000 

25 250 

25 750 


m M 
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2,497 




1,353 
1,908 
1,270 


13,047 


Z ii. 

DRY-DOCK AT DE8 MOINES RAPIDS CANAL, MISSISSIPPI RIVER. 

. The history of this work up to June 30, 1884, is given in my last an¬ 
nual report. During the past year the embankment has been com¬ 
pleted, the earth has been removed from the prism of the dock and 
placed in embankment at its lower end, and the construction of the 
sluice-vrays has been commenced. The details of this work are given 
in the appended report of Mr. M. Meigs, United States Civil Engineer. 

There is required to complete this work, according to original proj¬ 
ect, $65,000. This amount can be used to good advantage in oue sea¬ 
son. If the work is prolonged over a longer time it is probable the 
cost will be increased. The plant belonging to the Uuited States and 
used in connection with the improvement of the Mississippi Eiver, and 
the entire commerce of the upper river are liable to be benefited by 
this improvement. 

ABSTRACT OF APPROPRIATIONS. 

* 

By act passed August 2, 1882 
By act approved July 5, 1884 


e 



z 30,000 
30,000 
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Money statement. 

July 1, 1884, amount available. f2,1 S3 50 

Amount appropriated by act approved July 5,1884.........._......... 30,000 00 

32,023 50 

July 1,1885, amount expended during decal year, exclusive of 

outstanding liabilities July 1,1884............ I..... $23,227 00 

July 1,1885, outstanding liabilities... 239 82 

——- 23,467 78 

a 

July 1,1885, amount available.......... 8,555 72 


{ Amount (estimated) required for completion of existing project.. 65,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1887 65,000 00 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


Maj . A, Mackenzie 








stone for construction of dry- 


m., by 
w-dobk 



Homes and residences of bidden. 


J. A. Green, Stone City __ 

Patterson Brothers, Keokuk 
J. S. Roper, Grafton........ 

J. Maniac, Keokuk.. 

E. G. Kemper, Burlington.. 

J. H. Cole, Keokuk. 

Curtis & Fiver, Keokuk.... 
C. L. Williams, Keokuk... 
William Patrick, Phoenix, 'll" 


i* m «» • » as mi ouus «a 



bic yards delir- 
ered on United 
States barges in 
canal or in the 
river within 
5 miles of the 
head of the canaS 
or 1 mil® of its 
foot. 


Per en¬ 
tile yard. 
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«• MS s» son » * m v » SB sill » sin * » * « *m * a 



id • * m in m <m » 


m mi mi id m Hi «» m in nit • 
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10 00 

11 50 
11 00 
11 00 

12 50 



3,450 
8, 300 
8,300 
3,750 
2,700 


Backing atone 600 
oubio yards de¬ 
li v e r i d on 
United States 
barges in canal 
or in the river 
within Smiles of 
the head of the 
canal or 1 mile of 
its foot. 



la¬ 

rd. 


Amount. 



P 

5 

6 
5 

5 

6 
6 
6 
6 



REPORT OF MR. M. MEIGS, UNITED STATES CIVIL ENGINEER. 

United States Engineer Office, 

Keokuk , Iowa , July 1, 1885. 

Major : I have the honor to make the following report of work done on the dry- 
dock at the Des Moines Rapids Canal, Mississippi River, for the fiscal year ending 
June 30, 1885. 

This work was begun in the fiscal year ending June 30, 1883, At the close of the 
fiscal year ending J une 30, 1884, the outside embankment was partially completed. 
Three thousand cubic yards of riprap face stone bad been delivered, and was partially 
distributed along the slopes. 

During the fiscal year ending June 30, 1885, the embankment has been completed, 
and the greater portion of the earth removed from the prism of the dry-dock and nsed 
to form the platform at the lower end of the dock. 

The cutting and laying of stone for the dry-dock sluice is now in progress. It was 
found expensive and troublesome to get a good foundation for the sluice walls. 

The 12-Inch pump and engine belonging to the appropriation for improving Des 
Moines Rapids were used for the drainago of the dock-prism, and at times was taxed 
to the utmost in removing the large amount of water coming through the old canal 
embankment. Most of this leakage is now carried by a flume direct to the river, anil 
the pump easily keeps the smaller leaks down. 
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Two courses of stone have been laid in the side and breast walls of the si nice, and m 
Mrg® amount of atone is cut and ready for laying. The slope-wall stone on land has 
been largely laid on the slope of the embankment. A portion of this stone that was 
laid rather prematurely, owing to the fear of injury to the bank by ice, has mettled so 
that it will have to bo taken up aud reset. The experience of the two last winters 
shows, however, that the laying of this stone was necessary for the safety of the work, 

as the heavy ice in the spring freshets runs with great force against the dry.dock em. 

bank uent. 

The iron gates and frames for the sluices, four in number, and for the pump.well, 

are completed, and ready to be put in place as soon as the masonry is prepared to re¬ 
ceive t hem. It is hoped that the present appropriation will complete the sluice and 
gates so that the rest of the work can henceforth proceed without reference to the 
stage of water in the river. 

The following statement shows the work accomplished during the past fiscal year i 



aterial. 


Received. 


Laid. 


Face stone... 

Backing. 

Btprap stone 
Stops wall .. 


m m m ms m ♦ •••*»• •««*>«•«■«» i » S e a e 9 e iS s a ® ® e m » 19 a e if ei ti e a • S 6 is 9 «. « I • *1 » 11*1 «i|» « Mr 11* * * ui in. 


iii m m <8 « *0 • m at** • 


at e* * m 1 * * 


* • m 1 * AH • » m m m m 


as. • « « is® m m « •••••••.■I 


m a> >«i» # « at • 




» » m m • 


Cubic yards. 

mot 

102.19 

762.88 


t> m » m m « 


• «* * * 


■» a* * * • • m « 


m at m m> * m « w m <• m at » • m • • » « 


* • « a * * w «* 


«« at • m • • • i* m m m m m m m m m • m 


m * « « • at m » m to * «o» 


762.88 

854.46 


Barth removed from Dry Dock Prism, about 11,000 cubio yanls. 

Clay taken from borrow pit, transferred across the canal, and put In embankment, 8,048 cubio yards. 

A large part of the expense during the past year has been incurred in excavating 
earth and rock for foundation for masonry, building and erecting derricks, putting up 
pnmping-engine, &c., which are good for all the work to follow in completing the 

cry-dock. 

Bn ring the fiscal year work has been curried on between July 28 and November 19, 
1884, and from April 1 to June 30, 1885. 

In the above work I have been assisted by Mr. O. 8. Willey, draughtsman, who 
made the drawings for the masonry work, Mr, johu R. Carpenter and Mr. S. Edwards, 
overseers. My thanks are cine these gentlemen for efficient and cheerful assistance 
in carrying on the work. 

Very respectfully, your obedient servant, 


Maj. A. Mackenzie, 

Corps of Engineers , U. 


M. Meigs, 

United States Civil Engineer . 


Z 


IMPROVEMENT OF QUINCY BAY, ILLINOIS 


There was no money available for work under this head of appropria¬ 
tion during: the past fiscal year, but the river and harbor act of July 5, 
1884, provided, under head of “ Improving Mississippi River from Des 
Moines Rapids to the mouth of the Illinois River,” for continuing work 
in Quincy Bay and an allotment of 412,500 for continuing dredging as di¬ 
rected by Congress was made from the general appropriation. The 
work was advertised and contract made with the lowest bidder, Mr. H. 
8. Brown, of Quincy. On September 1, 1884, before operations were 
begun, this work was transferred to Capt. E. H. Ruffner, Corps of En¬ 
gineers. 

ABSTRACT OF APPROPRIATIONS. 

By act approved March 3, .1881..........-...............$10,000 

By act approved August 2, 1882 ........................................... 15,000 

By act approved July 5, 1884, allotment from “ Improving: Mississippi River, 

Des Moines Rapids to mouth of Illinois River M ... 12,500 

1 dtb.— Twenty thousand dollars additional alloted from appropriation for " Im¬ 
proving navigation of Mississippi River at Quincy, Illinois,” has been used in the im¬ 
provement. 
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REMOVING OBSTRUCTIONS IN MISSISSIPPI RIVER. 


\ 

m 

i 

l 


No appropriation having been made in river and harbor act of July 
15,1884, under title of “ Improving Upper Mississippi River, operation 
of snag boats,” an allotment of $15,000 from above appropriation was 
made for continuing snagging work north of the mouth of the Missouri, 
but it appearing subsequently that this allotment would seriously in¬ 
terfere with projected work on the Lower Mississippi and it beingprac- 
ticable in the emergency to provide for the Upper Mississippi by allot¬ 
ments from the general appropriations, the greater portion of the amount 


was transferred to 
The amount 





). R. Suter 
was $ 2 , 
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PRELIMINARY EXAMINATION OF SNY ISLAND 

SIPPI RIVER, 







taxes Engineer Office, 

Rock Island, 111 ., September 9, 1884. 

General : In reply to your letter of July 31, 1884, requesting esti¬ 
mates of the amount of funds required for certain preliminary examina¬ 
tions provided for by the river and harbor act of July 5, 1884,1 have 
the honor to report as follows regarding— 

Sny Island Levee, on the Mississippi River, and the Secretary of War shall report 
what benefit, if any, this levee has been to the improvement of the channel and nar- 
igation of the river, and he shall submit au estimate of the probable cost of strength- 
and preserving said levee so as to insure and maintain that benefit. 






preliminary 
of the Sny 




Having 

in my opinion, sufficient data on hand, I do not believe 
examination is needed for determining 
Levee to the interests 

Under date of August 24, 1882, a letter was addressed to the presi¬ 
dent of the Mississippi River Commission by Mr. Clark, of Hannibal, 
Mo., in which the claim was made that the construction of the Sny 
Levee had greatly benefited navigation of the Mississippi River between 
Quincy and Hannibal. In my report on this letter, addressed to the 
Chief of Engineers under date of May 14 (or 17), 1883, I gave fully my 
views, which did not agree with those expressed by Mr. Clark. A copy 
of this report is transmitted herewith. 

The Sny Levee is about 50 miles long, and a thorough examination of 
the embankment, the channel and bed of the river adjacent, and the low 
grounds on both sides of the river, and the taking of proper discharge 
and other observations, would be a very lengthy and expensive opera¬ 
tion. As regards the condition of the bed of the river since the levee 
was constructed, I would say that a complete survey of the river-bed 
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was made in 1878, and numerous surveys at special localities within the 
limits of the levee have been mad© since that date. 

But neither the surveys already made nor a new survey, such as is 
referred to above, would furnish the means of comparing the conditions 
before and after levee construction, unless earlier maps than those in 
the possession of the Government can be obtained. Mr. Corthell, for¬ 
merly chief engineer of the Sny Island Levee, in a letter addressed to 
General Logan, under date of November 19, 1883 (see page 21, report 
select Senate committee, Report No. 36, Senate, Forty-eighth Congress, 
first session), reports that complete surveys of the river were made 
while the levee was in course of construction. If copies of such maps 
can be secured I have no doubt I can without further survey make a 
direct comparison of the condition of the river within the limits of the 
levee before and after levee construction. Without such a direct com¬ 
parison a 
interests 




denee is 

In the absence of any direct evidence that the Sny Island Levee has 

navigation, as has been claimed by Mr. Clark and others, I 
have formed and expressed the opinion that, while the closing of the 
Sny Slough, and other side channels, has not played the very important 
part assigned it, some benefit has resulted from the construction of the 
levee, the value of such benefit being the cost of such work as the Gov¬ 
ernment would have undertaken foi* closing these side sloughs. So far 
as such work is concerned there is a claim against the Government 

of consideration, and it would seem proper that the 
facts and estimates should be laid before Congress for its action. 

I would, therefore, suggest a survey sufficient in detail to enable me 
to determine to what extent side sloughs have been closed, the condi¬ 
tion of the levee closing such sloughs, and the probable cost to the 
United States of works which would be built in the interests of naviga¬ 
tion if such levee did not exist. I would also propose corresponding 
with Mr. Clark, of Hannibal, and, if necessary, with others regarding 
the old surveys and maps referred to by Mr. Corthell. This survey 
and the preparation of a report and estimates will cost approximately 





Yery respectfully 



obedient 




Engineers, U 


A. Mackenzie 

Major 






REPORT OF 


AJOR A. MACKENZIE, CORPS OP ENGINEERS, OF MAY 

14,1883. 


United States Engineer Office, 

Rock Island , III., May 14, 1883. 

General, : As instructed by your letter of April 30,1883,1 have the 
honor to submit the following report on a letter addressed August 24, 
1882, to Genera! Q. A. Gillmore, president, Mississippi River Commission,, 
by Mr. C. N. Clark, of Hannibal, relating to the influence of the Sny 
Levee upon the navigation of the Mississippi, River. 

It is claimed by Mr. Clark that the closing of the Snip Carte Slough 
by a levee caused in 1872 the complete removal of a bar which up to 
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that date had been the most serious obstruction to navigation between 
Saint Louis and Keokuk, and that in general the Sny Levee has greatly 
improved navigation. For these reasons Mr. Clark further argues that 
the United States should assume certain work in connect.ion with the 
maintenance of the Sny Levee. 

For all information as to bars and changes in the Mississippi River 
previous to the year 1878, the date at which the Government mad© a 
detailed survey of the Mississippi River, dependence must be placed on 
the memory of those who were practically engaged in navigation. 

I have consulted a number of the best-informed river men, and from 
information gained I am obliged to differ in opinion from Mr. Clark. 
It appears that the bar referred to in Mr. Clark’s letter as u Gun Lock,” 
known also as “Armstrong’s,” “ McDonald’s,” and “ Lower Whitney’s,” 
was in former years, at times, troublesome, but no more so than several 

between Saint Louis and Keokuk. 













as I have been able to consult, 

In 1880 the stes 

81 the White Eagle was aground until 
In 1882 the steamer Mary Morton was aground just below 
the head of the Sny for thirty-one hours, and the Josie was aground for 
the same period. Many other boats have also had trouble in this locality 
since 1872. 

Unless some improvements are made, I believe as much trouble will 

be experienced in this piece of river in the future as in the past, for 
the section is as full of sand as ever, and the channels are continually 
shifting. Mr. Clark refers to the grounding of steamer Andy Johnson 
in 1871. The Johnson was a large and powerful boat, drawing 4 feet 
light. She was on her way to Quincy to go into winter quarters, struck 
a snag opposite Arm strong’s Island, and being unable to reach Quincy 
in her damaged condition was put in best winter quarters in the vicin¬ 
ity. 

The opinions adoptee! by Mr. Clark and some others relative to the 
changes in condition of the river about the year 1872 are, I think, par¬ 
tially due to the fact that previous to 1872 they depended almost en¬ 
tirely on steamboats, railroad communication being imperfect. Any 

were at that time very noticeable. In late years, railroad com¬ 
munication having become convenient and ranid, but few have de- 

passed unno¬ 
ticed 



pended on 





Without the evidence of those familiar with the facts, I should, from 
my own experience with shifting bars, &c., have arrived at the conclusion 
that such a sudden and radical change as was reported by Mr. Clark 
could not result from the closing of the Sny Slough. It is true the clos¬ 
ing of side sloughs and concentration of water at low stages form an im¬ 
portant part of the plans under which we are now working, but slow 
and gradual effects, proportionate in amount to the volume of water 
added to main channel, alone are expected. I am not informed as to 
the relative size of the Sny Slough and main river in 1871, but Mr. 
Corthell estimates the cross-section of slough at a medium stage to have 
been 6 per cent, of that of the river. Recent measurements show then 
cross-section of slough as compared with river to vary from 1 per cent, 
at low water to about 5 per cent, at a 10-foot stage, which brings water 
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to top of banks. Supposing the entrance to the Sny Slough to have 
been open at all stages, the amount of water carried by it would have 
been comparatively small, especially at stages when the additional water 
was desirable in the main river, but I ana informed tlie entrance to 
slough was obstructed by a bar to such an extent that at low stages 
parties interested in a water power on the slough were obliged to keep 
communication open with shovels. 

My experience leads me to assert that such extensive improv.ements 

as are claimed by.Mr. Clark do not result from such slight causes as the 

closing of the Sny; and this is further shown by the fact that at many 
points below the bars under consideration, but still within the influence 
of the levees, as below Louisiana, at Gilbert’s Island, Slim Island, &c., 
the river has been much worse since the construction of the levees than 
ever before. 

As regards the general effect of the Sny Levee on th 
sippi, excepting when it coniines water to the main river 

I cannot see that it can in 

The obstructions do not, as on the lower river, consist of sediment car 
ried in suspension, but almost entirely of sand rolled along 

When the river is high, and bars all covered, low. water channels are 

more or less obliterated.' As'the water falls and the bars appear, low. 

water channels are again cut out. If the fall is rapid, temporary cii111. 

is almost sure to result. If the fall is gradual, a low-watercliaunel 

is apt to be made by the time it is needed. Each high water will pro. 

duce changes of channel, and often entirely change the troublesome 
localities. 

To confine the water which would otherwise, for a very brief period, 
escape over the banks during high stages might possibly have a slight 
effect on the movement of the sand, but such additional movement would 
be injurious rather than beneficial. It would simply be increasing the 
eaasee which now tend to injure low-water navigation. If the "river 
could be prevented from ever exceeding a medium stage, or the stage 
at which a general movement of sand takes place, navigation would be 
very much better than it now is. While the closing of the Sny Slough 
and any other side channel by the Sny Levee has not played the very 
important part assigned it by Mr. Clark, it must be admitted that if 
maintenance of the work were guaranteed by the Government it would 
be benefited to a certain extent, as the Sny Slough, and perhaps other 

, in accordance with approved plans, be closed in time by 
brush and stone dams built to a height of 5 or 6 feet above low water. 

The probable cost of such work would properly 
conferred on navigation 

If by the expenditure of such an amount such parts of the levee as 
are performing useful work, in connection with river improvement, could 
be made secure, the expenditure would, in my opinion, be justifiable. 
Bat a personal examination leads me to believe that such work as could 
be legitimately done would not secure the levee, and without such 
security the work itself would be thrown away. 

It does not seem to me that any claim for work done in the interest 
of navigation can be properly cons by the United States until the 
portions of work which ax© of benefit to navigation are made secure for 
all time, nor should the amount of such claim exceed the cost of such 
work as, in the absence of the Sny Levee, the Government would have 
built. 

I am willing, so far as my judgment may be accepted, in locating 
work, and circumstances will permit, to select for protection such points 

108 E 
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of the bank m threaten the security of the Sny Levee. Some work of 
this nature has already been done, and work at other points is contem¬ 
plated this season. 

Very respectfully, your obedient servant, 

A. Mackenzie, 

Major of Engineers . 

The Chief of Engineers, U. S. A. 

a» 

# 


SURVEY OP SN.If ISLAND LEVEB ON THE MISSISSIPPI 


General : 



for an 



United St.ates Engineer Office 



III., January 26, 1885. 



Sny Island Levee, on the Mississippi River; and the Seoretary of War shall report 
what benefit, if any, this levee has been to the improvement of the channel and navi¬ 
gation of the river, and he shall submit an estimate of the probable cost of strength¬ 
ening and preserving said levee so as to assure and maintain that benefit. 

By letter dated Office Chief of Engineers, July 31,1884,1 was charged 
with the preliminary examination of the item above referred to. 

Under date of September 9, 1884,1 submitted the preliminary report 
called for, stating, in effect, that, in my opinion, the Sny Levee, as a levee, 

had had no material influence out the low.water navigation of the Mis. 

sissippi River; but as portions of this levee acted as dams, closing certain 

slonghs which formerly possibly carried off water needed in the low . 

water channel) I recommended a snrvey and investigation to determine! 
ail! accurately as possible, what sloughs had been closed. 

By letter dated Office Chief of Engineers, If.ovember 21,1884,1 was 

charged with the examination recommended, and an amount was granted 
for the surveys assigned me, which permitted the allotment of f250 for 
the investigation of the Sny Levee and its effect on the navigation of 
the Mississippi River. 

A party was put in the field January 9,1885, and completed their 

work January 17. This party passed over the line of the levee ji.ioi.c1, by 

measurements and examinations of original profiles and records, deter* 
mined as nearly as possible the extent of the sloughs crossed by the 
• Sny Levee. The small amount of funds available, the season of the 
year, and the unnsnal high water were unfavorable to the survey, but it 
is believed all desirable information was obtained. The Sny Levee lies 
on the left or east bank of the Mississippi River, commencing at a point 
in Illinois about 9 miles south of Quincy and extending in a southerly 

direction about 51. miles, to Hamburg Bay. This levee was begun in 

1,87:2 and completed in 1875, that portion of it above Hannibal being 
finished early in 1873. It gave way in several places in 1876 and at 
later periods, and it has been a source of anxiety ever since it was bnilt 

to those whom it was supposed to protect from overflow. The informa. 

tion desired by Congress is: 

(1) What benefit, if any, this levee (the Sny) has been to the im¬ 
provement of the channel and the navigation of the river. 

(2) What is the probable cost of strengthening* and preserving said 
levee so as to assure and maintain the benefit. 

The condition of the Mississippi River, between the head of the Sny 
and Hamburg Bay, since 1875 is a matter of record. A detailed survey 
of this stretch was made in 1878, and numerous additional surveys lit 
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special localities have been made since that year. If any accurate and 
detailed surveys had been mad© previous to 1873, a comparison could 
be given, showing any changes occurring subsequent to the completion 
©f the levee; but no such surveys are available, and a study of the 
question of the effect of the Sny Levee on general navigation most be 
based on official records and the experience gained since the Govern¬ 
ment commenced the radical improvement of the river. 

Th© records allow that since the levee was constructed, at points 
within its influence, most serious obstructions to navigation have either 
grown up or continued to exist until improved or removed by the work 
of the Government. Notable among such points are Gilbert’s Island, 4 
vicinity of Louisiana Bridge, and Slim Island. Obstructions at these 
points have been as serious as any known to the memory of navigators. 
The formation of these obstructions is in no way charged to the Sny 
Levee, but that the levee did not prevent their formation, or remove them, 

is a fact. The records also show that the movement of sand.bars and 

natural changes of channel are governed by the same laws within the 
limits of the Sny Levee as on other portions of the river, and that such 

natural changes in this, as in all other portions of the U.pper Mississippi 

River, frequently cause troublesome navigation where the channel was 
formerly good, and vice versa. 

The only claim as to general improvement along the whole line of the 
levee, that has come to my notice, is that of its former engineer, but this 

claim la fully disproved by records and the opinions of all parties hav. 

ing any reliable information re the section of the river con¬ 

sidered. 

ill, claim as to the effect of the levee on a special bar above Hannibal 
is presented in a letter addressed to the Senate Select Oommittee on the 
Mississippi River, and printed with the report of the committee (Senate 
Report No. 36, Forty-eighth Congress, first session), commencing on page 
13. The substance* of this letter is the same as of one presented to the 

Mississippi River Commission, and considered by me in a report sub. 

mitted to the Chief of Engineers, under date of May 1.4,1884. The 

claims advanced are In effect that, previous to the year 1.873 navigation 

between Quincy and Hannibal was very troublesome during low water, 
but that in 1873 a great change toe* place, and navigation in the for¬ 
merly troublesome river became easy, and has remained so to the pres. 

ent time. This great change is attributed to the retention in the natural 
channel, by the construction of the Sny Levee, of an amount of water 

given in various communications of the claimants as one.twentieth, one- 

sixteenth, 8 per cent, and 10 per cent, of the flood.discharge. 

Observations taken in 1883 show the cross.section of the Sny Slough 

at its head to be 1.1 per cent, of that of the main river at low water, 3| 

per cent, at a 6-foot stage, and 4.8 per cent, at a 10-foot stage. Expert. 

ence has positively demonstrated that while great changes may take 
place from natural causes, no such rapid and radical improvements as 
are claimed result from such slight additions to the volume of the river 
as are here to be considered. f As a matter of fact, the section of river 
claimed to have been permanently improved has been very trouble¬ 
some at times since the levee was built, lib is wide and full of shifting 
bars, and permanent improvement over it can never be assured until 
works In the bed of the river secure such a width at low water as will 
maintain a proper depth. 

In considering the relation of the Sny Levee to navigation, it must be 
remembered that the conditions which exist on the lower river, and 
permit arguments in favor of levee construction, are not found on the 
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M sissippi north of the month of the Missouri, where the water is com¬ 
paratively free from sediment, and where obstructions consist mainly 
of sand, not carried along rapidly in suspension, but slowly rolled along 
the bottom. The principle, often state that the “concentration of the 
flood-waters is the most powerful agent that can possibly be utilized 
in the deepening of the channel, ,7 may possibly find application in the 
lower river, but not in the Upper Mississippi. In the latter s tream, 
high water and floods obliterate low-water channels, and low water cuts 
them out. Concentration may cause, in special localities, excessive 
scour, with a corresponding filling up below, as was the case at Lou- 
isiaua Bridge, but no rapid general scouring is practicable; for, to secure 
any enerai lowering of the bed, the sand now forming the bottom* and 




m its 








river, 

down-stream. 

Mississippi results from the 
width of the natural low-water 
sand, excepting such compara- 
clearing out low-water chan- 
A part of the plans under which 


bars either must be moved 
or be provided with places 
Troublesome navigation on 
movement of sand-bars and the too 
channel. Any increase of movement 
tively small amount as is necessary 
nels, is injurious 

improvements are now being carried on is to retard, as far as possible, 
this sand movement, and provide places of deposit where the accumu¬ 
lated sand will not injure low-water navigation. 

Low-water channels are not developed until low stages are reached, 
and dependence for forming such channels cannot be placed on works 
which come into play only when the river is over its banks, as is con¬ 
clusively shown at numerous points on the Upper Mississippi, where 
the river is confined at all stages by bluffs and high banks, forming 
natural levees. And at such points examples can be found where the 
river is continually troublesome, while at other points, where the high 
water overflows the banks at its pleasure, navigation is good. 

While it is apparent that no general good to navigation has resulted 
from the construction of the Sny Levee, it is a fact that the levee crosses 
certain sloughs which the Government might, in the course of time, 
have determined to close with properly located brush and stone dams 
built to a height of 6 feet above low water, not that the amount of 
water carried off by these sloughs played any very important part in the 

of river improvement, but for the reason that if not closed they 

in future 







amount 





stage and under 
even though im 
as adjuncts 
made permanent and secure at no 
the Government would have ex 


properly 
improve 

greater cost than 

pended for accompnsmng aesirea results, ii a greater ex 
present or in the future were involved, it would appear more wise for 
the interests of the Government to construct new works. In conclusion 
1 would respectfully submit the following: 

(1) The Sny Levee has not, as a levee , benefited navigation, but there 
are portions of the embankment which may be accepted as closing- 
dams when made secure, and as such will, theoretically at least, benefit 
navigation. 

(2) The cost of such work as will strengthen the above.mentioned 

portions of the levee no as to provide a permanent benefit to navigation 
depends on its nature and amount. The estimate which, in my opinion, 
most nearly satisfies the requirements of the Congressional inquiry is 
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one for placing 6,278J cubic yards of rock, at $1.50 per yard, and 5,678J 
cubic yards of brush, at $1.25 per yard, amounting in all to $16,515.85. 

These amounts are such as would have been required to dose the four 
sloughs, heretofore referred to, in accordance with the Government 
methods. 

Accompanying this report is a map* compiled from former surveys 
of the Land Office; of General Warren, Colonel Macomb, and Major 
Farquhar, of the Engineer Corps, and of the levee engineers. This 
map shows sections, &c., from notes of the present examination, and 
detailed estimates for closing the sloughs covered by it. 

respectfully, your obedient servant, 



The Chief of Engineers, U. 





Mackenzie, 

Major of Engineers . 

f 
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PRELIMINARY EXAMINATION WITH A VIEW TO REMOVAL OF THE BAR 

AND OBSTRUCTIONS AT AND NEAR THE MOUTH OF WHIPPLE CREEK, 

IN QUINCY BAY, ILLINOIS. / 

a 

• Office of the Chief of Engineers, 

United States Army, 
Washington, D. €., January 10 , 1885. 

Sir: The river and harbor act. of July 5,1884, provides, in section ft, 
for an examination and survey, with estimates of cost of improvement 
proper to be made, for the removal of the bar and obstructions at and 
near the mouth of Whipple Creek, in Quincy Bay, Illinois, and at the 
same time, in section 1 , makes special provision for this improvement 
to be made in accordance with the plans and recommendations of the 
Mississippi River Commission. 

In compliance with the requirements of section 9 of the act, instruc¬ 
tions were given from this office to Maj. A. Mackenzie, Corps of Engi¬ 
neers, at the time in charge of the improvement of that part of the Missis¬ 
sippi River, to make a preliminary examination of the locality, and 1 
have the honor to submit herewith his report thereon; but inasmuch as 
the supervision of this improvement has passed to the Mississippi River 
Commission, and Congress has provided for the commencement of the 
work, I have not considered myself authorized to take further action in 
the matter. 

Very respectfully, your obedient servant, 

John Newton, 

Chief of Engineers , Brig . and Bvt. Maj. Gen. 

Hon. Robert T. Lincoln, 

Secretary of War . 


REPORT OF MAJOR A. MACKENZIE, CORPS OF ENGINEERS. 

United States Engineer Office, 

Rock Island , III., September 8 , 1884. 

General: In reply to your circular letter of July 31, 1884, request¬ 
ing estimates of funds required for certain preliminary examinations 


•Omitted. 
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provided for by the river and harbor act of July 8,1884,1 have the 
honor to report as follows regarding “removal of the bar and obstruc¬ 
tions at and near the mouth of Whipple Creek, in Quincy Bay, Ulmon.* 
I am familiar with the locality, and have in my possession sufficient 
facts for a consideration of the question of a survey, &c. I do not con¬ 
sider any preliminary ex .mini tion necessary. 

The location of Whipple Creek is shown on the accompanying sketch. 
Material brought in by this creek has formed a large bar at its month 
in Quincy Bay. Quincy Bay is undoubtedly worthy of improvement, 
and Congress has for several years made appropriations for carrying on 
work in that locality, but the entire removal of the bar at the month of 
Whipple Creek has not heretofore formed a part of the plan of improve¬ 
ment, and no such work has been suggested by me in any reports. 
Congress at its last sea added to the original project for improve- 
Quincy Bay the removal of the bar at the mouth of Whionle Creek 





sufficient importance to justny tne wort. My present opinion is that 
the interests involved are of a local rather than a general importance, 
and that the original project for the improvement of Quincy Bay, as sub¬ 
mitted by Maj. F. U. Farquhar, Corps of Engineers, will furnish a winter 
harbor sufficient in extent to satisfy the general interests of commerce 
and navigation. But inasmuch as Congress has inaugurated this work, 
it would seem to me proper that such a survey be made as will eifhble 
me to prepare estimates of cost for removing the bar and obstructions 
Quincy Bay at the mouth of Whipple Creek. 1 
The expenses of snch a survey and of the collection 
to interests to be served will be about $ 100 . 

Very respectfully, your obedient servant, 

A. Mackenzie, 

Major of Engineer 

The Chief of Engineers, U. S. A. 
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REPORT IN REFERENCE TO PRELIMINARY EXAMINATION OF THE 
MISSISSIPPI RIVER IN THE VICINITY OF GUTTENBERG, IOWA. 


•ft 






General: As 

have the honor to submit the following 
survey contained in river and harbor act of 
follows: 





, 1884, 
concerning an item of 
1884, under title as 


From Guttenberg north, for the ascertainment of needed improvements and in se. 

caring a direct channel pointing to Guttenberg and by way of that channel south, 
and the protection of improvements already made at that locality, Iowa. 


Being familiar with the locality, and having at hand considerable in¬ 
formation, no preliminary examination is needed. 

The Mississippi River at Guttenberg, Iowa, is divided into two parts, 
one, which is in reality the main river, being known as “Guttenberg 
Channel,” the other as “ Cassville Slough.” 

Guttenberg Channel is used daring certain stages by steamers desir¬ 
ing to reach Guttenberg, which is a shipping point of some importance, 
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and by rafts as long as the stage of water permits. These latter select 
it as being wider, more direct, and easier to run. 

Gassville Slough has been the low-water channel for more than fif¬ 
teen years. 

On account of the great amount of sand deposited in the Guttenberg 
Channel, and the consequent great cost attending its improvement at 
present, but little work on that side of the river has as yet been at¬ 
tempted, the pin work in this locality having been confined to the 
improvement of the foot of Oassville Slough. Since the Government 
began work in this vicinity by the improvement of the bar at foot of 
Camille Slough through navigation has experienced no difficulty from 
insufficient depth of water, although sharp bends in the slough have been 
troublesome to rafts. Work near head of Guttenberg Channel enables 
boats to reach Guttenberg from the north, but there is insufficient water 
at low stages to permit them to continue on their way south. The lum¬ 
ber interests prefer the adoption of the Guttenberg Channel as the 
main channel, aud other interests would be as well served by such adop- 

.; but in this case, as in many others, it is necessary and proper to 

choose the right time for the work, a time when the river itself seems 
inclined to take the desired direction, and when it may be made to do 
a great part of the necessary work through its own volition, and by 
waiting for this opportunity much expense is saved. 

Inasmuch as the work is certainly a legitimate one, as taken in con- 
nection with the general improvement of the river, and as the Gutten¬ 
berg Channel is undoubtedly wor.thy of improvement, and, further, as 

fiie‘important lumber interests of the river are deeply interested in the 
work, I would recommend a survey of the locality which will permit a 
fill report on expense and interests involved. 

The section of river under consideration is about 12 miles in length, 
and such a survey and examination as is req aired can be made for about 
1500. 


If this amount is greater than can be assigned to this work, a portion 
of the expense can be borne by the general apro'priations under which 
I am working, which provide for surveys made in connection with 

improvements carried on. 

I inclose sketch of the locality in question, taken from our atlas map. 


Very respectfully, 



obedient servant 


The Cheep op Engineers, 




SURVEY OF THE MISSISSIPPI RIVER IN THE VICINITY OF GUTTEN¬ 
BERG, IOWA. 

United States Engineer Office, 

Rock Island , 17/., January 22, 1885. 

General: In accordance with instructions contained in your letter 
of November 21, 1884, I have the honor to report on a survey “from 
Guttenberg north, for the ascertainment of needed improvements, and 
in securing a direct channel pointing to Guttenberg, aud by way of that 
channel south, and the protection of improvements already mad© at that 
locality.” 

Accompanying the report is a map of the survey, showing on a scale 
of i§W the stretch of river mentioned, which is about 12 miles in length. 
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On the map are laid down the curves of 4.5 feet at low water and the 
low-water shore-line. 

It being known that the survey would be required, and funds being 
available for the purpose from the general appropriation for improving 
Mississippi River from Saint Paul to Des Moines Rapids, a party was 
put in the field October 21, 1884, and completed the field work Novem¬ 
ber 10, before very cold weather had set in. 

The Mississippi Eiver at Guttenberg, Iowa, is divided into two parts, 
one, which is in reality the main river, being known as u Guttenberg 
Channel,” the other as u Cassville Slough.” Guttenberg Channel is used 
during certain stages by steamers desiring to reach Guttenberg, which 
is a shipping point of some importance, and by rafts as long as the stage 
of water permits. These latter select it as being wider, more direct. 




to run, 
fifteen 



















rafts. 

The lumber interests prefer the adoption of the Guttenberg Channel 
as the main channel, and other interests would be as well served by 
such adoption j but in this case, as in many others, it is necessary and 
proper to choose the right time for the work, a time when the river itself 
seems inclined to take the desired direction, and when it may be made 
to do a great part of the necessary work through its own volition, and 
by waiting for this opportunity much expense is saved. 

The work of improving the Guttenberg Channel may be properly 
considered as a part of the adopted system of improvements of through 
navigation, and could be carried on under the general appropriations 
for the Mississippi River from Saint Paul to Des Moines Rapids, were 
they sufficiently large to justify a suitable allotment for this lQcality. 
The work is desirable, and has not been undertaken heretofore because 
boats and rafts could, even at lowest stages, pass through Cassville 
Slough, and it was not deemed proper to divert any part of the small 
appropriations to this section of the river, while at many other points 
navigation at low stages liras greatly impeded or effectually blocked. 

It would be impossible to indicate on the map a detailed project for 






the methods adopted and heretofore prosecuted in the improvement 
of the Upper Mississippi River, the estimated cost to give a channel of 

6 feet at low.water is $20,000 per mile, and for the whole stretch of 

river in question $240,000. This estimate per mile is somewhat larger 
than is usually given, inasmuch as this part of the river is more than 
commonly clogged by sand-bars, has several miles of cutting bank, 
which should be protected, and eight shallow channel crossings. 

Very respectfully, your obedient servant, 

' A. Mackenzie, 

Major of Engineers . 

The Chief of Engineers, U. S. A. 

































APPENDIX A A. 


PRESERVATION OF THE FALLS OF SAINT ANTHONY AND IMPROVEMENT 

OF THE MISSISSIPPI ABOVE THE FALLS.IMPROVEMENT OF CHIPPEWA 

AND SAINT CROIX RIVERS, WISCONSIN, AND OF MINNESOTA RIVER AND 
IKED RIVER OF THE NORTH, MINNESOTA AND DAKOTA—RESERVOIRS AT 
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L Preservation of Falls of Saint Anthony, 
Minnesota. 

t, Mississippi River above the Falls of 
Saint Anthony, Minnesota. 

3L Construction of lock and dam on Mis¬ 
sissippi River at Meeker's Island, 
Minnesota. 

41 Chippewa Ri ver, Wisconsin. 

EL Chippewa River at Yellow Banks, Wis¬ 
consin. 

A Saint Croix River 'below Taylor's Falls, 
Minnesota and Wisconsin. 


7. Minnesota River, Minnesota. 

8. RedRiver of the North, Minnesota and 

Dakota. 

9. Lock and dam at Goose Rapids on Red 

River of the North, Minnesota and 
Dakota. 

10. Reservoirs upon the headwaters of the 

Mississippi River and its tributa¬ 
ries. 

11. Surveys for reservoirs at the sources 

of the Mississippi, Saint Croix, 
Chippewa, and Wisconsin rivers. 
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PRESERVATION OF THE FALLS OF SAINT ANTHONY, MINNESOTA, 

Tlie flrst appropriation by Congress towards preserving the Falls or 
8 aint Anthony was $50,000, made by act approved July 11, 1870. 

The plea for appropriations was that destruction of the falls would 
convert the river above them into a succession of rapids, to the destruc¬ 
tion of navigation. 

The recession of the limestone crest of the falls was due almost en- 
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tirely to the undermining of the soft underlying sand-rock, the ledge 
caving in piecemeal and more rapidly in ,the middle of the stream than 
at the banks. 

The rate of recession was accelerated by the action of the water. 

power companies chartered by the Territorial legislature in 1857, which 
companies occupied the bed of the river with dams, sluices, and other 
works, restricting its width for the practicable discharge of water to 
about one-third of its natural width, forcing the greater part of the 
discharge through a channel 450 feet wide at the crest, narrowing down 
to about 360 feet at the foot of the timber apron afterwards built, and 
through a height of about 45 feet, to act upon the comparatively soft 
bed of the stream below. In low water the greater part of the dis¬ 
charge was drawn through the sluices, the limestone ledge between the 
dams and the crest of the falls being often left nearly bare in winter 
and exposed to rapid disintegration from the action of frost. 


was 


high water. A second attempt, in 1869, was defeated by high water* 

In the fall of 1868 an attempt was made by private parties to con¬ 
struct a tunnel through the soft sand-rock under the ledge of the Hen¬ 
nepin Island, to form a race for mills to be placed on Nicollet Island, 
above Hennepin, the water to be discharged through the tunnel below 
the falls at the foot of Hennepin Island. On October 4 the tunnel had 
progressed about 2,060 feet, reaching a point near the foot of Nicollet Isl¬ 
and. Here the water burst into the 'tunnel by passing under the lime¬ 
stone near the southwest side of Nicollet Island,, and the tunnel soon be¬ 
came a roaring sluice way. Those having the excavation in charge had 
neglected the precaution of lining m the work progressed, in addition to 
which, from supposed motives of economy, the excavation commenced at 
the lower instead of the upper end. This disaster was followed by Irrup¬ 
tions of water washing out the .soft sand-rock, causing caving of the 
limestone in a number of places. The mill-owners and citizens expended 
much time and money—of the latter, so far as can be ascertained, about 
$334,000 in all—In attempts to avert the threatened disasters. The 
appropriations by Congress up to and including that by act approved 
March 3,1873, were applied in attempts to exclude the water from the 
br< 
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propriated, “for continuing the improvement of the Palls of Saint 
Anthony and for the improvement of the Mississippi River above the 
Falls of Saint Anthony, Minnesota, $150,000,” and it directed that 
$25,000 of said amount be expended for the improvement of the Missis¬ 
sippi River above the falls. 

The present plan for the preservation of the falls, adopted in 1874, 
contemplated the construction of a concrete dike beneath the lime¬ 
stone ledge forming the bed of the river, to prevent percolation through, 
and consequent destruction of, the soft underlying sand-rock, the con¬ 
struction of rolling-dams to keep the upper surface of .the limestone 
ledge flooded during the winter, and a timber apron and wings to pre¬ 
vent recession of the crest of the falls and destruction of the dike, &c* 
The dike was completed in 1876 and the other works by 1878. Since 
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1LST8 w irk hi s biiwiiiii confined mainly to the pi »erv? ion and repair of 
Hi© timber structures. 

A log slaioe was constructed at the westerly side of the main apron 
under an appropriation of $10,1X10 for tiiat pirpos® by act of Congress 
approved March 3, 1879. 

The condition of the falls, as shown by examination made in Septem¬ 
ber and November, 1884, was stated in a report dated December 5, 
1884, to which, with the map accompanying, reference is here mad®. 
The report was printed as House Ex, Doc. No. 61, Forty-eighth Con¬ 
gress, second session. 

The deposits by private parties of rock, earth, and gravel referred to 
in that report, are described in the annual reports for 1882 and 1883. 

The appropriation of $10,000 made by the river and harbor act of 
Congress approved July 5,1884, was applied, so far as it would go, in 
repairs to the main apron, the angle, and the east-wing apron, which 
had become 

in stripping off the plank oov 
enng wnere most worn and replacing with 

ager from wear appeared greatest, 

repairs to the east-wing apron consisted in strengthening it by 

12 inches square and 24 to 40 feet in length each, ver- 
of a pile-driver, through the underlying mass of slabs, 
hark, and sawdust which Iliad accumulated under and behind the apron, 
filling the crib pockets with riprap, and replanking the crib-work. The 
heavy square timbers were driven within the pocket®, as close together 
as possible, and on lines parallel to the face of the wing, and also oil 
lines at right angles to the face. In addition to the riprap filling of 
ilia east wing, 620 cubic yards of large stone, of 10 cubic feet and more 
in size, were placed along the outside face and lower side of the wing, 
to support it, and to break up, as far as possible, the powerful eddy 
which aided in the undermining process. 

This work was done by hired labor and completed in March last The 
details of the work and general statement of its condition are given in 
the reports, herewith, of Assistant R. Davenport, who displayed com¬ 
mendable energy in poshing it during the severe winter months. 

The timber work is generally in fair condition, though the ice and 
loss have, since March last, worn off some of the 4-inch decking of the 










ston 





inch plank, irom any cause, give way 
the apron would probably follow. 

The present plan for the aprons and roll-dams, as stated in the report 
of December 5,1884, referred to above, is based upon the preservation 
of the private mill-dams, the ffanks of the Government works resting 
upon those dams, some of which are now leaky and in generally bad 
condition. Especially is this the case with portions of the mill-dam bor- 
dering what is known as Farnham and Lovejoy’s Pond This dam is in 
bad condition, liable to give way with the first heavy flood, and is a 
menace to the apron below it, and consequently to the eutire work. 

There seems little probability of the parties owning this dam doing 
anything to strengthen it 

A glance at the map of the falls will show that port of the width 
of the river (about 1,009 linear feet in the aggregate) are occupied by 
high dams of the companies, so that the flow of water through those 
works is only in small quantities, through flumes, &c., as may be de- 
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sired, while the brunt of the flood discharges is borne by the United 
States works spanning tk$ narrow width of 450 feet. 

A radical change of plan of exterior works of protection (understand¬ 
ing by these the apron,, wings, and rolling-dams), and such as would best 
serve to preserve the falls, would call for the removal of most, if not 
all, the "mill-dams from the bed of the stream, the extension of the rolling- 
dams from bank to bank, and a large extension of apron work, to consist 
either of timber or of concrete. 

If the Government adheres to the present plan of exterior works for 
protecting the falls, the sum of $150,000 will be needed for the fiscal 
year ending June 30, 1887, to be expended toward extending the main 
apron to the front of Earnham and Lovejoy’s Mill Pond; protecting this 
front, so far as necessary; removal of a portion of the point of rocks from 
the river near the lower end of the pond in order to reduce the eddy; 

merered cribs across the bed of the river at the toe of the anron. and for 



work of protection here estimated as necessary is placed at $210,000. 

The estimated cost of the present plan, adopted in 1874, as stated in 
the last Annual Report, was $419,792. # 

The same report stated that the appropriations made since 1880 in¬ 
clusive were not considered in determining the amounts still to be ap¬ 
propriated to complete the present project, as those appropriations had 
been, and were to be, expended for repairs and contingencies; the ap¬ 
propriation of 1879 was for log-sluice* 

The appropriations applied to the original construction of works un¬ 
der the plan of 1874 were as follows: 


By act approved June 23, 1874.... 
jBy act approved March 3, 1875 ... 
By act approved August 14, 1876 . 
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t60,000 
615.000 


The total of appropriations by Congress for the Falls of Saint Anthony is.. 815,000 

The cost of works regarded as’ immediately necessary for continuing 
the preservation of the falls under the existing plan being $210,000, it 
becomes necessary to present this sum as a new estimate. 


•This amount ($419,792) is taken from Report of Chief of Engineers, 1874, Part I, 
page 285. The original estimate for the present plan has been" stated in previous 
annual reports at $529,726.31. 

t Of this amount the sum of $9,926.72 was expended during the fiscal year ending 
June 30,18135, exclusive of outstanding liabilities July I, 1884, 
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ABSTRACT OF APPROPRIATIONS MADE FOR SAINT ANTHONY FALLS. 


By act approved July 11,1870 ...........__............ *$50,000 

By ac t approved March, 3, 1871 _..... *50,000 

By act approved June 10, 1872 ........................_............... *50,000 

By act approved March 3, 1873 ................... *50,1)00 

By act approved June 23, 1874 ... 125,000 

By act approved March 3, 1875 .......... 100,000 

By act approved August 14, 1876 .. 120,000 

By act approved March 3, 1879 ----.......... .. tlO, 000 

By act approved June 14, 1880. Jl6 f 000 

By act approved, March 3, 1881.......... t15,000 

By act passed August 2, 1882........ |25,000 

By act approved July 5, 1884 ..... 110,000 


Total 


615,000 



work is in the collection 
, Minn., at which pla 
1884, 







steam 

season, from Brainerd to Fort Ripley, a point 
tbe Falls; hence there is no navigation depend- 
the preservation of the Falls. The commercial statistics of 
Minneapolis, therefore, refer entirely to the products of the water¬ 
power, and shipments of lumber, flour, groceries, &c., by rail. 



Money eiaUment 


mil' m «® m * '®I «* mit m m m m 


July 1, 1884, amount available........ 

Amount appropriated by act approved July 5, 1884. 
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July 1, 1885, outstanding liabilities- 
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(estimated) required for completion of existing project. 
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Saint Paul, Minx., April 

Sir: The following report of the work done at the Falls of Saint Anthony, repair 
of apron, &c., during the winter of 1884-’85, and accompanying map, is respectfully 
submitted: 

The repairs on the east wing apron consisted in driving a row of piles of 12 by 
12 inch square timber, from 24 feet to 40 feet long,,, along and parallel to the face of 
the apron a short distance back from the water line, with rows of piling at right 
angles to the face-wall, extending hack as far as they could be driven, and tbe intro¬ 
duction of riprap filling hack of the piles. In all 93 piles were driven. 

* These sums were used before the adoption of tbe present plan. 

t For sluice-way through public works, &c. * 

$ For repairs and contingencies, &C., and are not considered in determining tbe 
amounts still to be appropriated to complete tbe present project. 
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The piles were put in as close together as the apron timbers would permit, and 
driven as far as they would go with.a 24 foot stroke of a 2,300-pound hammer, 
driving varied in depth, according to nature of the bottom encountered, from 
to 14 feet. The ends of the piles, above the water-surface, were bolted to all 
orib timber that could be reached, and to each other, with l£-ineh drift and 
bolts. The material driven through was sand, riprap, slabs, and sawdust; t 
tom finally reached appeared to be mostly stone and sand. 

Three hundred and twenty-two cubic yards of riprap were put in back of the 
of piling, as shown on map. 

The introduction of the riprap and the pile driving necessitated the remo 
24,000 feet, B.’M., of the covering plank, 4-inch and 8-in oh, all of which was 
in good shape. 

The lower end of the east wing apron was found to be filled with in. compact 

rhi 


of logs, slabs, bark, and sawdust, which was, as far as possible, removed to 


riprap placed 
10 cubic feet 
of this apron. 


the interior of the east wing apron 520 
upwards in size, were placed along the 



of al 
on the 
has an average 
r end, and 9 feet 


One hundred and thirty cnbic yards of the large riprap were Quarried froi 


tprap v 

cky point below the east wing apron with the view or making a free outlet 
water and of breaking up, as far as possible, the eddy at the lower side of the aj 

A sluice-way was built in tbe angle between the east wing-apron and thelii 
ledge to carry off the water that at times comes over the dam from the Farah 
Lovejoy’s Mill Pond, and a small apron, 100 feet long and 5 feet wide, was buili 
the opening (caused by the settlement of the apron) between the ledge and the 
to prevent the water from cutting away the ’soft rock that supports the li 
ledge. 

In addition to the repairs on the east wing apron, a, portion of the main aproj 
replanked, 35,000 feet, B, M., of 4-inch oak plank and 16,00(1 feet, B. M., of 4-inchj 
plank being laid and secured. 

As shown on map, the oak plank was laid in the “angle” and along the 
end of the apron parallel with the Roll Dam, the places in which the old plai 
showed the greatest wear. 

The oak pLank was laid out along 1 the lower side of the Soli Dam m far hub 
mncl water would permit. Considerable trouble was experienced during the pi 
of the work from water and ice, the partial shutting down of the hiIIIb on Sum 
Ac., causing the water to rise from 1 foot to 4 feet on the lower Roll Dam, at 
flooding the work and causing the formation of large masses of ice on the port! 
apron that was being repaired. 

The West Side Mill Power Company, however, did all they could to keep the 
steadily 


t 



lg steadily and prevent injury to the work. 
Very respectfully, your obedient servant, 








. April 20, li 

Sir: The following report of the condition of the aprons at the Falls of Saint 
thouy, with an estimate of the probable cost of repairing them, is respectfully 
mi tied. 

The entire area of the main apron west of that portion repaired this spring, 
68,000 square feet, should be replanked as soon as possible. Of this area a stri: 
feet long and 20 feet wide along the lower end of the Roll Dam should "be co 
with oak, as logs and ice in passing from the Roll Dam to the apron make a 
or „ 

on the map, 

upper end oi tne apron, is entirely worn out, ana tne o-mcn timoer, the only re: 
iug covering on the cribs, is being rapidly cut away. If a passage should be fo: 
by the destruction of the 8-inch timber covering, for any considerable volume of 
into the interior of the apron cribs the effect on the apron below would, without cl 
be very disastrous. It is more than likely that a large portion of the lower wmt 
which is in bad condition, and Is known to be nearly empty of stone filling, wouli 
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carried away. Th© area at the lower west end of the apron inclosed by the dotted 
lines on the map has Bottled considerably, and, in places, is 4 feet or more below its 
original level. An examination by the watchman at the falls, near the point marked 
E on the map, disclosed the fact that the riprap, with which the apron cribs had 
flsigiBaily been filled, bad at that point disappeared. The distance from th© Bnrface 
of the apron to the water surface was about 15 feet and there was no stone in sight; 
'how much below the surface of the water the rock had settled was not reported. 

Soundings, mad© this spring, at th®points marked on map A, B, C, aridD, show that 
the rock filling has Battled at those points from 3 feet to 7 feet. 

From the facte given above it in believed that on examination the foundation-cribs, 
lit the lower west end of the apron, will be found to be nearly empty of stone. 

The disappearance of the stone filling is believed to be caused, in part, at least, by 
the action or the water that passes through the openings between the 8-inch timber, 

when the 4.inch planking has been destroyed; these openings are from one-half inch 

to 1$ inches in width, and are caused by tne natural shrinkage of the timber, and the 
cutting action of the water, sand, &e., passing between them. By the constant ac¬ 
tion of these small streams of water the limestone filling is destroyed and washed 
away. In winter ice forms under the apron, assisting materially in the destruction 


tion o: 


# » 9 


will be sufficient to insure its stahifity for two or three years, provided that the Farn- 
ham and Lovejoy Mill Fond Dam does not give way and flank the work. This dam 
is in very bad condition, is liable to give way with the first flood that cornea, and is 
a constant menace to the apron below it, if not to the entire work. 

The ice in the pond during the winter just passed appears to have injured this dam 
very materially, as the leaks at the several points have increased largely in volume. 
The section near the waste-way at the lower end of the dam was moved out horizon¬ 
tally abont llil feet, and an opening made in the face of the dam through which a 
large volume of water passed. This opening has been closed with 2-inch plank, and 
the leak partially stopped, but nothing has been done to strengthen the dam. To 
permanently repair this section of the apron, the east wing, it would be necessary to 
tear It up and rebuild it, as the injury and decay have been confined mostly to th© 
foundation, and as it is believed, it would not be advisable to rebuilt! it in its present 
shape, tli© estimate submitted for this portion of the work is for the removal of th© 
cast wing, the extension of tho main apron to the east side and the protection of the 
limestone ledge on that side by a wall of masonry. 

It would, however, be useless to do work of any magnitude on this aide, the east 
wing, until after a permanent high dam is built along the wmi line of the Famham and 
Lovejog Mill Fond . 

The estimated cost of the work is placed at a price at which it is believed the work 
can be done nnder ordinary circumstances; a liberal margin should, however, be 
allowed for possible trouble with high water in summer, or with ice and water in 
winter. 

For the purpose of comparison an estimate of the cost of thoroughly repairing th© 
east-wing apron, as it is now constructed, is added. 

A considerable item of expense in the construction of new work will be the removal 

























ESTIMATE OF T 


SAINT 




apron 


Replan king: 

228,000 feet, B. M., 4-inch pine plank, at f 19 pe 
20,000 feet, B. M., 4-inch oak plank, at $30 per 
50,000 oak or elm pins, at $15 per M. 
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• m m m m m 


$4,332 

600 

750 

5,682 


(2) Leveling up main apron and'jrefilling cribs with riprap . 


Removing and replacing 8-inch covering timbers : 

250,000 feet,B. M.,at $10 per M. $2,500 

116,000 feet,B. M.,12 by 12 inch timber, in work, at $20 per M.............. 2,3*20 

20,000 feet, B: M., 8 by 12 inch timber, at $14 per M-.................... 280 

25,000 oak pins (2-inch), at $40 per M... 1,000 

12,CM3© cubic j ards of stone, riprap, at $2.50 per cubic yard -... 30,000 

36,100 
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(3) Submerged apron crib*. 


370 linear feet of submerged cribs lit the “Toe” of the main apron, at $1.20 

per linear foot ....... $44,400 


4 

(4) j East wing apron. 

Removal of east wing and extension of main apron : 

740,000 feet, B. M., 12 by 12 inch timber, in work, at $20 per M.... 

134,000 feet, B. Ilf., 8 by 1.2 inch timber, in work, at $20 per M... 

60,000 2-inch oak pins, at $40 per M........... 

67,000 feet,B. M., 4-inch pine plank, in work, at $19 per M............._ 

13,000 oak pins for 4-inch pine plank, at $15 per M ... 

10,000 cubic yards stone, riprap, in work, at $2.40 per cubic yard .. 

18,000 cubic yards excavation, limestone and sand rock, at$l per cubic yard- 
4,000 cubic yards masonry, at $15 per cubic yard ----.......- 


$14,800 

2 f mm 

2 ,400 
1,273 
195 
24,000 
18,000 
60,000 






» » i* *I> m ill • m * m m » m * in an in 

• m m » «> • • fi» » <■ m m » • m m m 


*> • «n m m m » * m m m m * am m * m 


• • m m am m » » an » m • m m m m » 





• m «» * * in an mt m m <p * • m • m m m » m m .. • m m » . .. » * » up m m . . • • » am <®» am m m m am am am w m m m m » 



ESTIMATED COl 


REPAIRING EAST WING APRON 

PLAN OF CONSTRUCTION. 


PRESKNT 


800,000 feet, B. if,, 12 by 12 inch timber, &c. f in work, at 20 per If 
48,000 feet, B. M., 4-inch plank at $19 per M ............ ........ 

10,000 oak pins for 4-inch plank, at $15 per M ................... 

56,000 oak pins for timber, at $40 per M......................... 

6,000 cubio yards stone, riprap, at $2.40 per cubic yard ......... 


$16,000 
9i2 
150 
2,240 
14,400 




33.702 


R. Davenport, 

Assistant Engineer. 


REPORT UPON TH 








tion to this office, dated the 5th instant, from Maj. O. J. Alien, Corps of 
Engineers, in regard to the condition of the Falls of Saint Anthony, 
based upon examinations of the Government works at that locality made 
during portions of the months of September and November, 1884, with 
recommendation that it be sent to the Speaker of the House of Repre¬ 
sentatives for the information of the Committee on River and Harbors, 
and such action as the case may seem to require. 

Major Allen shows very clearly the dangerous condition of the Falls 
and the necessity that measures be taken at an early day for their pro¬ 
tection and preservation. He states, also, that much of the injury to 
the Falls is due to the obstructions caused by deposits of rock, earth, and 
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gravel, made by private parties in Minneapolis, above the apron, daring 
the winter of 1881- ? 82, &c. 

Copy of the drawing accompanying his report is also submitted here¬ 
with. 

Very respectfully, your obedient servaut, 

John Newton, 

Chief of Engineers, 

Brig, and Bvt. Maj, Gen. 

Hon. Robert T. Lincoln, 

Secretary of War. 


REPORT OF MAJOR CHARLES J. ALLEN 





•h. 



General 



leave to submit 






of Saint Anthony: 
the Government works were 
last, but a sudden rise in the river deferred further 
until the latter part of November. 

The apron has settled in a number of places; the planking of the apron 

and angle nearly all needs renewing, and the timber-wing at A—B is 

entirely undermined and dilapidated. (Please see tracing herewith.) 

The principal works constructed by the Government for the preserva¬ 
tion of the Falls are: 

■ 1. A concrete dike, about 1,870 feet long, extending entirely across 

the river, under the limestone ledge of the Falls, to- pre¬ 
vent the cutting away of the soft sand rock underlying the limestone. 
This dike was completed in 1876. 

2. Rolling dams, completed in 1876, and designed to maintain, dur¬ 
ing the winter season, sufficient depth of water over the limestone to 
prevent injurious action upon it of ice and frost. 

3. A timber anrou and wing at and below the crest of the Falls 

of 










crest. 

The an 
posed 




which the 


wing were 

and undermining in the angle and along A—B are largely 
due to the effect of deposits of rock, earth, and gravel made in the 
channel of the river above the apron in the winter of 1881 and >82, by 
private parties in Minneapolis, the material deposited infringing 118 
feet upon the already too narrow water-way and throwing an undue pro¬ 
portion of the discharge of water into the angle. 

The erosion, since the winter of 1881 and 188*2, just below the wing, 
at the point marked E on the tracing, is undoubtedly due, to some 
extent, to the effect of th© deposits just mentioned, but more particu¬ 
larly to au attempt, during that winter, by .parties claiming the 
right to the water-power on the east, side to tunnel under Faruham and 
Love joy Mill Pond, An injunction, served at th© instance of the 
rtiea using the mill pond, stopped the tunneling, but the excavation 
lid progressed far enough to expose a small face of saud rock to tluici 

160 
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action of high water, so that, since the winter of 1881 and 1882, the li 
stone ledge lias receded about 40 feet. A strong eddy sets into 

bay thus excavated and, passing under the timber work A—.B, 

tributes materially to the undermining now going on. 

The deposits made in the channel above the apron have been no 
in the annual reports since 1882, inclusive. Suit was commenced in tbs 
United States district court in the spring of 1882 to compel the removal 
of the deposits, which removal was finally effected during the summer j 
and fall of 1883. 

It cau be seen by the tracing herewith that the mills and other pri¬ 
vate works occupy about two-thirds of the bed of the river, and that \ 
through the remaining third (the middle of the stream) the flood, 
well as low-water volumes, must discharge, such quantities excepted 

for working the wheels. Thus vol¬ 
umes of from 5,000 to 40,000 cubic feet of water per second plu.nge over 

the apron, through a width of 450 feet, narrowing to 350 feet at the foot! 

feet, to act upon the soft ] 
bed of the river below the falls. 

Many of the water.power companies’dams are leaky and in dilapidated ! 

condition, and although they contract the bed of the river, as already 
stated, the preservation of the Government works under their present; 
plan and extent largely depends upon the pres of the .in ill - cl 

The rolling dams, apron and wing, abut chip rest upon dams built bgr-.j 
the corporations or companies. Should the dams belonging to the la|M 
ter go to pieces, through neglect or otherwise, the Government wortaf^ 
would be flanked by the stream and ultimately destroyed. For example, j 
the rolling dams, built for the purpose of keeping the limestone ledge 
flooded during winters in order to prevent frost and ice from scaling off 
the top layers of the limestone, abut against the mill and water-power:: 
companies’ dams at the points D, F, G, and H. Should the companies*: 
dams not be maintained, the rolling dams would be flanked and rendered^ 
null for the purposes for which they were built, and, besides, the wateri 
flanking the rolling dam and apron at the points fi, H, H, for instance*.;] 
where the mill-dam is much dilapidated, would add to the undermining:! 
in the angle and below it, and so on for other parts of the crest occo* j 
pied by works of private parties. As the erosion proceeds the lime* -j 
stone crest recedes, the concrete dike is neared, and all the protection \ 







I have at different times, and especially within the past two months* 
communicated with the representatives of the mill and water power 
companies as to the dangerous condition of the Falls. So far as I un- 

matter, the control of the water power on the east side 
in litigation, and until the questions involved are settled by the courts* 
no improvement of consequence in the condition of the private dams 
can be looked for. 

Congress made the first appropriation for the preservation of the 
Falls in 1870, since which time the Government has expended upon 
them about $600,000 in extensive works. 

In view of the increasing difficulties encountered in preserving the 
Government works at the Falls of Saint Anthony, I feel it a duty to 
call attention to the necessity of adequate appropriations, as estima¬ 
ted for in the annual reports of the engineer in charge, as well as to 
the necessity of legislation to prevent abuse of, or trespass upon, the 
Government works. 

. The last Congress appropriated for “ Improvements at the Falls 
of Saint Anthony,* Minnesota, repairs to and preservation thereof. 
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This sum is 
It will, however 
strengthening the win 
floods. 

Very respectfully, your 



immediately nec- 
replanking the 
of tiding over the 




Brig. Gen. John Newton, 

Chief of Engineer *, U. 8. A. 


[AS. J. Allen, 

Major of Engineers. 


* 

A A 2 . 



IMPROVEMENT OF THE MI8SIS5 

ANTHONY 




THE FALLS OF SAINT 




The present plan under which work has been carried on since and in¬ 
is based upon the project for the improvement of the river 
1 Conradi’s Shoals to Grand Rapids; the estimated cost, $.54,127 
ms given in the report of February 8, 1875, upon part of the third a 





division, Mississippi 
improvement to 
bowld 
This same 
tween the 
Plan 
water at 
bowlder 
appropriated by act 
pended between the 
ter 
the 



portation Route to the 
to 5 feet of water bv 





the cost of improvem 
Anthony and Saint Cloud 
this seetion, or stretch, 
channel by removal of 
struction of wing-dams. 
Congress approved August 
of Saint Anthony and 
about miles below Sank Rapids. Prior 
and estimate of Februarv 8,1875, 










slim of #215, 










d, 

rendition 
appropriated, 
improvement 
amount was also 




between the falls 
Congress, that by 


June 23,1874 
.river above the Falls 
expended between the falls and 

it navigation havin 
and Saint Cloud, the next 
act approved Jane 14, 1880, of 1115,000, was applied to the stretch of 
river above Conradi’s Shoals (the work confined to the river between 
Aitken and Grand Rapids), as have been also all subsequent appropria¬ 
tions. This recital explains the form of the abstract and expenditure 
of appropriations here rendered. 

The last appropriation for this work was $10,000, by act of Congress 
•passed August 2,1882. The small balance, $951.43, available at the 

commencement of the past fiscal year, only sufficed for the removal 
of a limited number of obstructions from the channel at Grand Rapids 





for the general care of the floating 
until the latter could be sold at public 

not apparently warrantin 
of future appropriations for 
The obstructions at Grand Rapids, referred 
November by hired labor. They consisted of 6 
ders drilled and blasted and otherwise removed 




other engineer property 
in September last, its 
guarding it in antici- 
work. 

were removed during 

yards of bowl- 
work was well 



done 




« 


C. L. Harrison. overseer. Steamers 



ats can now 
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cend the rapids; the former at ordinary stage and the latter at low 
stage of water. 

Amount expended on the present project to June 30, 1885 (including out¬ 
standing liabilities). $34,748 10 

Amount expended on the present project during the fiscal year ending 

June 30, i885 (including outstanding liabilities).. 609 53 

Before work of improvement commenced under the present project 
the stream between Aitken and Giand Rapids, a distance of 160 miles, 
was obstructed by snags, bowlders, and bars, and the bends by leaning 
trees or sweepers. At low water, and even at higher stages, naviga¬ 
tion was difficult for boats drawing not more than 2 feet. There is 
now a general depth of 3 feet at low water in the channels between 
Aitken and Grand Rapids, though many masses of bowlders and grave! 
yet require removal. Snags form more or less every season, and cav¬ 
ing beuds furnish leaning trees or sweepers. Ice, breaking up in the 
spring, also causes the deposit, more or less, of bowlders in the channel. 

The sum of $15,000 can be profitably expended during the fiscal year 
ending June 30, 1887, in removing obstructions between Aitken and 
Grand Rapids, the steamboats appearing to be confined to this piece of 
river. 

This work is in the collection district of Minnesota. The nearest port of entry in 
Duluth, Minn., at which place the revenue collected daring the year ending Decem¬ 
ber 31, 1884, amounted to $4,125.63. 

i 

ABSTRACT OF APPROPRIATIONS MADR FOR IMPROVING MISSISSIPPI RIVER ABOVE 

FALLS OF SAINT ANTHONY, MINNESOTA. 


By act approved June 23, 1874.*$25,000 OO 

By act approved August 14, 1876. *20,000 OO 

By act approved June 14, 1880. 13,000 UO 

By act approved March 3, 1881 . 10,000 00 

By act passed August 2, 1882.. 10,000 CH 


Total. 80, OiX > 0v 


Original estimate for the work between Grand Rapids and Conradi'a 

Shoals. 

Appropriations by acts: 

June 14, 1880 . $15,000 00 

March 3, 1881. 10’, 000 00 

August 2, 1882 .. 10,000 00 


54,127 50 


35,000 OO 


Remaining to he appropriated.. 19,127 50 

Money statement . 

July 1, 1884, amount available. $955 10 

July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1, 1884. $699 53 

July 1, 1885, outstanding liabilities. 3 67 

- 703 20 


July 1, 1885, amount available.. 251 IK) 

f Amount (estimated) reauired for completion of project, viz, improve- 

I meat between Grand Rapids and Connidi’s Shoals.. 19,127 50 

Amount that can be profitably expended in fiscal yearending Juue 30,1*87 15, 000 IK 


Submitted iu compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


# Made and expended before the adoption of the present project. 


Digitized by 
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COMMEBCIAL STATISTICS, 1884. 

Emmber, eh&nglee, and lath manufactured on the MissisHppi Bi above the FalU of Salmi 

Anthony. 


Articles. 

1880. 

1881. 

1882. 

1883. 

1884. 

Lumber . 
81> ingles. 
Lath. 

m m m m m m m • m mm % Bl IMt t» m 

m m » m m m m m m <• m IjNSlIC » «* 

lAlOl m m w m 

241,157,988 
88,446,125 
49, 423 100 

339, llffi, 197 
128, 532, 050 
70, 380,750 

428,009,25® 
168,844,000 
77,898,000 

398, 178, §95 
132,202,450 
83,193,825 

889.970,574 
123,487,30# 
Mi 087, 308 


- mnnnnm . mmm mo- n mm mm- ****. 




logs ran 
00C 





between 







and Saint 




ounted 






valued at 





April 19 and closed November 13. The steamboats made twenty- 
one round trips, and carried freight amounting to 16,000,000 pounds. Character of 
freight: Groceries, feed, machinery, tools, supplies, dbc. The number of passengers 
earned is stated at 1,346. 


A A 3 . 


CONSTRUCTION 



LOCK AND DAM ON MI88I88IPPI RIVER AT MEEKER’S 

ISLAND, MINNESOTA. 


The project for this work is given in the Report of the Chief of Engi¬ 
neers for the fiscal year ending June 30,1874, and the cost estimated at 
1922,121.46, the object being to connect with the improvement of the 
Mississippi River below Saint Paul, so as to secure steamboat naviga 
lion np to the Falls of Saiut Anthony. 




For construction of the lock and dam on the Mississippi River, at Meeker's Island, 
Minnesota, according to the surveys and plans of the War Department, $25,000: Pro¬ 
vided, That all rights and claims in and to the land grant made to the State of Min¬ 
nesota for the above work by act approved July 23,1868, shall be fully relinquished 
to the United States before any of this appropriation is expended. 


None of this appropriation has been used, the required relinquish¬ 
ment not having been made. 

This appropriation is but little more than 2| percent, of the estimate, 
and has been lying; unused for twelve years. 

Z No appro is recommended for tire fiscal vear ending Jane 30, 

1887. 


This proposed work is in the collection district sf Minnesota. The nearest port of 
entry is Duluth, Minn., at which place the revenue collected for the year ending 
December 31,1884, amounted to $4,125.63. 
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Beyond the running of loose saw-logs, there are no commercial sta¬ 
tistics to report. 


Money statement 


July 1, 1884, amount available ....... __............................ $25,000 00 

July 1, 1885, amount available .... 25,000 00 

Amount (estimated) required for completion of existing project........ 922,121 46 

Submitted In compliance with requirements of t action 2 of river and 
harbor acts of 1866 and 1867. 


A A 















The original estimate for the improvement of the Chippewa River 

between Eau Claire and the month was placed at $139,892.50, of which 
$64,102.50 was the cost of protecting the Yellow Banks. The profcec- 

=s Yellow Banks has since been made a separate work. De- 
this item, the original estimate for improving the river alone 
to $75,790. 

The revised estimate (see page 1440, Appendix 

completing the work was $49,476.35, the improvement mainly 
to embrace the extent of river from Dunnville to the month, thus bring¬ 
ing the estimated cost up to $132,476.35. 

Wherever works have been constructed the low-water channel has 

been benefited, a depth of 3 feet being generally maintained where be. 

mprovement the depth seldom exceeded 18 inches. Theimprove- 
ment has been principally C5(jiiiiiii to the extent of river between the 
month and Durand. The jetties at the mouth of the river have been of 
incalculable benefit to raft and steamboat navigation, in giving a stable 
channel where before improvement commenced there was a broad bar 
with shallow, shifting channels. A number of shoals on this extent of 
river still need improvement. 

work of improvement during the past fiscal vear consi 








Pot Dam 

ment, construction of two jetties, 1,000 linear feet in all, opposite Durand, 
and removal of obstructions from Shaw’s Rapids, at the lower end of 
Ean Claire. Of these obstructions at Shaw’s Rapids part were removed 
during the fall of 1884 and part in May following. 


MATERIAL EXPENDED DURING THE YEAR. 


Stone.... 
Brush ... 


• m 


m m ms m m * mm 


m m m 


m m 


• m 


Cubic yards. 

..... 2,938 
. .... 3,941 


The balance of appropriations available will be applied daring the 
coming season to extension and repair of existing works. 

The greater part of tine work during the fiscal year was in local charge 
of Assistant Vine D. Sima , who zealously carried out instructions given 
him. His report of operations is herewith. 









































































APPEWD1X A A—REPORT OP MAJOM ALLEN. 


1785 


With the exception of some needed improvement of the channel at 
Shaw’s Rapids the improvements most needed are of the bars and cross¬ 
ings between Durand and the mouth of the Chippewa. 

The sum of $30,0110 can be profitably expended during the fiscal year 
ending June 30,1887, in furtherance of the present plan of improvement. 

This work is in tlie eoUection district of ililwank.ee, Wis. The collections for this 
district for the year ending December 31, 1884, amounted to $206,032.42, of which 
amount $191,341.92 was for duties, an.il $14,690.50 for custom-house foes. 


ABSTRACT OF APPROPRIATIONS MADE FOR IMPROVING CHIPPEWA RIVER, WISCONSIN 


By act 
By act 
By act 
By act 
By act 


approved August 14, 1876. 
approved June 8, 1.878 
approved March 3, 1879 .. 
approved J iciicici 14, 1888... 
approved Starch 3, 1881 - - 
passed August 2, 1888..... 



■ • • • 
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$ 10,000 

10,000 

8, 

10,000 
10,000 
35,000 







also the present plan, was 




liabilities), $96,289.37. 



July 1, 1885, unmount available ..... 

Amount appropriated by act approved July 5, 1884. 




$1,107 11 
15,000 Ov 


July 1, 1885, amount expended during fiscal year, exclusive of 
outstanding liabilities July 1, 1884 ........................ 

July 1, 1885, outstanding liabilities ......................... 


$14,376 48 
20 00 


16,107 11 
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iu fiscal year ending Juue30 f 1887 

f section 2 of river and 


34,476 35 

30,000 no 






Paul, Minn., March 31, 1 

Pursuant to your orders of August 10, 1884, in company with Assistant 
ueer F. T. Hampton, an examination was made of the Chippewa River from Durand to 
the mouth. The river at that time was at low stage, giving a good opportunity for 
the examination of existing works, which disclosed a break in the revetment at Three 
Mile Prairie and settlements at Flower Pot Dam and east jetty, the two requiring im¬ 
mediate attention. 

The steamer Minnie Heerman was chartered and went into commission August 30; 
the same day an examination was made of the boom and pocket placed within and 
near the mouth of the Chippewa River by the Mississippi Logging Company; at that 
tame it proved to be no material obstruction to navigation, although traces of the for¬ 
mation of a bar across the channel, a short distance below the boom, were found, 
which developed later on, and after the high-water flood of September last; and by a 
ishange of the channel it became necessary to remove the pocket, which has since been 
done by the parties controlling it. 

Steps were at once taken, to repair the settlements at east jetty and Flower Pot 
Dam. Upper Flower Pot was found some 6 feet low for a distance of 200 feet. East 
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Jetty near the head was 5 feet low, for a distance of 90 feet; wbil© the west jetty was 
found to be from 1 to 2 feet low for a distance of 800 feet. 

Repairs of east jetty aud Flower Pot Dam were completed September 12, and work 
commenced on repairs of west jetty. 

The river being at flood height, work was suspended, and your instructions to make 
certain repairs at Waubeek Yellow Bank were carried out. This consisted in placing 
150 cords of brush and as many cubic yards of stone upon, and crowning, the most ex¬ 
posed portion of the dock.- After the high water had subsided, some slight settle¬ 
ment of the dock at another point was found, which has since "been repaired at a cost 
of $25, making the total cost of repairs and care of Yellow Banks for the season of 
1884, $423.86. 

The works at Rumsey’s Landing and Meridian are in fair condition, but should be 
completed to obtain the benefit ot the improvements made. 

The high water 


dition. but should bs 










md continuous rains 
l, was higher than be- 
liroughout the valley; 
Chippewa Falls, gave 
ime%f water, adding 






which formerly ran near the left bank, and to the left of a large gravel bar, had changed 
to the right bank, caused by the movement of the bar down-stream by the high-water 
flood. The new chanuel was obstructed by numerous boom piers, placed near their 
mill some years since by the Daniel Shaw Lumber.Company, for holding logs for mill¬ 
ing purposes. We found 9 feet of water on the rapids, making the removal of the ob¬ 
structions by blasting (the only effective way) somewhat difficult. 

After removiug those piers causing the most serious obstruction and opeuing a chan¬ 
nel, we suspended operations until October 18, when a detached party .was located 
there to remove the remaining obstructions by blasting ; the water still being at a 
stag© of 5 feet on the rapids, it was found impracticable to bore the .piles as is usually 
done to secure lodgment for the charge. We, instead, need one-fomth inch iron bent 
into rings to fit the piles; to these rings from 2 to 4 cartridges of giant powder were 
made fast with fuze attached; they were then dropped over the piles and placed at 
the bottom and discharged; in this way the remaining piers were effectively removed, 
giving a free channel. 

The banks on the right at this point should be protected by revetment, they being 
soft and easily destroyed by the rapids. A jetty or training-dam would, I think, se¬ 
cure a permanent channel. 

Work was resumed on repairs of west ieitv October 4 and completed October 1 


The 

lower i 
bridge 
w* 



was commenced. Two 
v Goodrich’s Point, the 







struct ion of these jetties. There now exists in its place 6 feet of water (at low stage), 
with a permanent channel. 

Sandstone of good quality was obtained at Rocky Point, some 5 miles up-stream. 
The jetties are substantially built-, and con be maintained at a slight cost for repairs. 
Work was completed November 22, The same day we left with steamer and barges 
for Read’s Landing. Some difficulty was encountered the day following in getting 
through, the light rain of the 22d turning to snow that evening, the mercury indicat¬ 
ing — 7° the next morning, with ice running. We, however, succeeded in-getting out 
without- damage. 

Upon the discharge of steamer and bargee, the work of repairing the revetment at 
Three-mile Prairie was commenced, some 400 feet requiring renewals, this, as also boom 
repairs to Battle Island Dam, was completed during the month of December. During 
the month of January the bank at the head of east jetty, mouth of Chippewa River, 
was revetted for a distance^of 120 feet from the bead.of the jetty up-stream, making 
that work secure from flanking by high water. The dam at Dead Lake cut-off was 
repaired against greatest damage by high water by placing brush aud stone at its 
point of g reatest settlement, near the lower bank. 
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Materia 1 b consul aed: 

Kew work: 

Stone.. 

Brash..... 

airs: 

" Stone....................._ 

Brasil .*.. 

Total for construe ion and repairs: 
Stone......... 


lei 


Cubio yards. 
.... 1,617 

.... 2,031 


• m m 


m m 


m m 


• • • 


Brash 


m m m m 


m m m « • • • • 


• « mm 


1,321 
1,912 

2,938 
3,943 


Boring the season of 1884 most difficulty to the passage of rafts occurred at Flower 
Pot Bar, foot of Battle Island, Mark’s Baud, and mouth of Bear Creek. Flower Pol 
Bar might be improved by extending the Little Missouri Dam down-stream 150 feet 
to cot-off and turn the water (which strikes there from the upper Flower Pot Dam) to 
the right iliac! main channel, which runs nearly parallel with the lower Flower Pot 
Dam, while a narrow chaunel runs close to the Little Missouri Island. 

The channel at Bear Creek Bar was very narrow. At Mark’s Bend the river is wide 
and the bar very “ flat.” 

All existing works are in good condition to withstand the spring freshets. 

Very respectfully, your obedient servant, 

Vine D. Simar, 

* Assistant Engineer. 

Maj.CHAS. J. Allen, 

Cerpeof Engineer *, 


COMMERCIAL STATISTICS, CHIPPEWA RIVER, 1884, 


*90,344,591 feet B. M. lumber, at $14 per M feet 
8MW5,520 laths, at $2 per M 

$2.50 r 


MI» m m 


mu 1 «» m 


150,133,000 ihingles at 
1,840,278 pickets, at $12 
534,674,176 feet B. M. logs, 



per M........ .... 

rM................. 

f Slough, at $1C per 


• «> 


mu tat m • 



.. 14,176,824 27 

.. 177,81104 

400,332 59 
................. 22,083 34 

feet............. 5,346,741 76 

10,123,792 91 


Steamboats commenced running April 14, 1884, and ceased running November 16, 
I8M. Tiro steamboats were engaged in the freight and passenger business. Freight 
canned, 750 tons. The steamboat that plied regularly between Read’s Landing and 
Dannrille reports 5,000 passengers carried. The other steamboat made only one hun¬ 
dred trips in all, but does not give the number of passengers carried. The amount 
received for freight and passengers is given at $9,908. 
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UFBOVEMENT OF CHIPPEWA 






The object of this work is to prevent the wearing away of the high 
sandbanks or bluffs on the Chippewa Biver, below Eau Claire, and 
thereby relieve this river and the Mississippi, below the junction of the 
two rivers, from the masses of sand contributed by these banks. 

The original estimate of the cost qf this work was $64,102.50, as given 
to the report upon the cost of improving the Chippewa River, January 
30,1875. This estimate was increased, for reasons given in the Annual 
Beport of 1883, Appendix X. 5, page 1443, to $96,000, instead of the former 

figures. 

The plan of protection authorized February 7,1883, consists in rows 
of piles driven at the foot of the slope at distances of 5 feet apart from 
ciiaiter to center. Between, these .piles and between the lime of piling 
««! foot of the elope are laid fascines of'brush with sand well incorpo- 
:| »ted with them. The finished brush-work is carried up to a height of 
10 to 12 feet; above low-water mark. On top of the brush saplings are 
Wd parallel to the line of the piling; across these saplings are ties, two for 
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every 5 feet in length of protection wall, firmly spiked to the piles and to 
pickets driven in rear of the protection wall. Willow slips were planted at 
the foot of wall and sand scraped up behind it. It is expected that the 
sand from the banks will keep a tight packing against the brush-work so 
as to obviate the necessity of using any large quantities of rock or gravel, 
which are expensive. The summit, however, should be crowned with 
rock. A few mill-edgings were used at the outset of the work, but they 
proved as expensive as brush, if not more so, and not so effective. 

The condition of the work may be stated as follows: 

At Waubeek Yellow Bank, 2,989 feet long, the protection has been 
completed. 

At Rumsey’s Yellow Bank, 4,500 feet long, the piles are ill driven, 
and 1,850 linear feet of the protection completed. 

Mary Dean Yellow Bank, 0,900 feet long, 625 feet have been piled 
130 

regating 8,300 feet in length, have 
about 14,575 linear feet, upon which 

no work 

Some slight repairs to the Waubeek Bank 
the past fiscal 

The sum of $30,000 can be profitably expended during the fiscal year 
ending June 30, 1887, in continuing the protection, especially of Bum- 
and Mary Dean ban 

This work is in the collection district of Milwaukee, Wis. The collection for thia 
district for the year ending December 31, 1884, amounted to $206,032.42, of which 
amount $191,341.92 was for duties, and $14,690.50 for custom-house fees. 

Revised estimate of cost of improvement#................................ |96, ©§0 00 

Appropriated by act passed August 2, 1882.............................. 30,000 00 

Remaining to be appropriated.................. ............. .......... 66,000 00 

Total amount expended to June 30, 1885, including outstanding liabilities. 24), 703 41 

For commercial statistics see annual report of operations a Improving 

Chippewa River, Wisconsin.” 

Money statement. 

July 1, 1884, amount available...... $785 12 

July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1, 1884....... $483 86 

July 1, 1885, outstanding liabilities. 4 67 




July 1. I 


• m m m m ™ 


• m m 


mm mm 


mm • m m m 



ubmitted in compliance with 
harbor acts of 1866 and 1867. 


existing 
yearendin 
of section \ 



m m m 


66,000 00 
,1887 30,000 
and 


A A 6. 

IMPROVEMENT OF SAINT CROIX RIVEE BELOW TAYLOR’S FALLS, MINNE¬ 
SOTA AND WISCONSIN. 

The original project for the improvement of this river, adopted in 
1878, was based upon the results of a survey made in 1874, and contem¬ 
plated the removal of snags, bowlders, wrecks, leaning trees, and sand¬ 
bars between Taylor’s Falls and Prescott, and the contraction of the 
low-water channel between Taylor’s Falls and Stillwater into one of 
nearly uniform width 'by means of brush and stone jetties, and dams of 
same material to clos© island chutes and secondary channels. 
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The present project, adopted in 1880 and modified in 1882, is based 
upon the results of a survey made in 1879, the resulting estimate (see 
page 1444, Appendix X, Annual Report, 1883) being $83,450. 

The first appropriation for the improvement of the Saint Croix was 
$10,000, by act of Congress approved June 18, 1878. 

At that date the channel, above Stillwater especially, was incum¬ 
bered by sunken cribs, wrecks, snags, &c. The low-water channel had 
in many places but little more than 2 feet depth, and steamers and 
barges made their way as best they could amongst the obstructions. 

The result of the work to date is a least depth upon the bars on the 
30 miles above Stillwater, wherever improvements have been made, of 
3 feet at low water, and at Hudson and Catfish bars, on the 27 miles of 
river below Stillwater, of 5 feet. Generally it may be said of the work 
done that at many places navigation has been made permanent where 
formerly it was uncertain, and that in other places it has been made 



where before 




mpossib 









improve 


»»n»: n n •inn *01 ita t to ni i r!Wo ■ iTTTI w.iuii'it' 





quires revetment to prevent the river from breaking through into a new 
channel and obliterating the present one. 

Below Stillwater the pile sheeting and brush training.dam should be 

extended for at least 2,000 feet and the lower part of the channel 
dredged; and the improvement at Catfish Bar should be completed by 

constructing a permanent .wall of brush and stone from a point 

on the right bank, above the mouth of Bowles’ Creek to the channel 
dredged across the bar, to concentrate the flow upon this channel and 
also to divert to the right bank the deposits from the creek. 

The work for the past fiscal year commenced In July by the removal 
of 133 sunken logs from the channel between Taylor’s Palls and Lake- 


In the latter part of August work was resumed at Hudson Dam and 
Catfish Bar and was closed by high water in the early part of October. 

During the brief season’s work, 1,000linear feet of the pile dam at Hud¬ 
son were sheeted with 3 inch pine sheet-piling, leaving 150 feet of the 
lower end of the dam unsheeted. About 45,000 feet B. M. of sheeting, 
1,200 pounds of spikes, and 60 cubic yards of stone were used in this 
work. 



longer period of work, but operations were very suddenly terminated 
by an unusual rise in the river. 


in January, 1885, the work of closing a breach in the left bank 
Harriman’s Landing, was begun and completed in April; 612 cubic 
yards of stone and 116 cords of brush were used in the work. 

Amount ex{>ended under present plan daring fiscal year ending June 
30,1885 (including outstanding liabilities), $6,964.37. 

The balance of appropriations available June 30, 1885, will be used 
during the coming season in keeping the channel at Catfish Bar open, 
and in necessary repairs to existing works. 

The work for the fiscal year was in local charge of O. F. Knapp, over¬ 
seer, and S. M. Register, pilot, both whom performed their duties well. 


The sum of $26,450 can be profitably expended during the fiscal year 
ending June 30, 1887, in continuation of the present plan, in revetment 
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of banks above Harriman ? s Landing, and in construction of jett ies and 
dams above Stillwater, and below Stillwater in extending the training 
dam at the Hudson Bar, dredging the bar, and in dredging Catfish Bar 
and in building: the needed training wall or dam at that point. 


Estimated cost of improvement as amended.. $83, 450 00 

Amount expended belore its adoption................ ................ . 18,000 00 

Total amount expended under present plan to June 30,1885, including out¬ 
standing liabilities....... ... .. 54,117 33 

Total amount expended to J me 30, 1884, including outstanding liabilities. 73,117 33 


This work is in the collection district of Minnesota. The nearest port of entry Is 
that of Duluth, Minn., at which place the revenue collected during the year ending 
liber 31, 1884, amounted to $4, 




ABSTRACT OP APPROPRIATIONS MADE FOR IMPROVING SAINT CROIX RIVER BELOW 

TAYLOR’S FALLS, MINNESOTA AND WISCONSIN. 
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Money statement . 


July 1, 1884, amount available.. 

Amount appropriated by act approvedJJuly*5, 1884.. 


m * 


m Him m nine m m m 


noon noon an 


an «i 


« aon non ao m am, an 


n» m m m m 


oosi noo> an 


1847 

9,000 00 


July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1,1884 ... $6,926 05 

July 1, 1885, outstanding liabilities.......................... 38 32' 


9,847 OS 

6,964 31 


Ju 


1885, 



im « * m noon noon an an «in non • am • 


«< nuts m hood * aon 'noon » an 


iooD' an am nin m m * «t 


2,882 68 


« 

Amount (estimated) required for completion of existing project... 

Amount that can be profitably expended in fiscal year ending J une 30,1887 
Submitted in compliance with requirements of section 2 of river and 
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5,450 OO 
26,451) OO 
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COMMERCIAL STATISTIC 







twenty-five barges engaged exclusively in tha 
ight and passenger business dnring season of 1883. The Bteamboats made one hun- 
>d and forty-one round trips between Taylor's Falls and Stillwater, seventy-fiva 
between Marine and Saint Paul, and twenty between Franconia and Saint Paul. Tha 
steamboats are reported to have carried as follows:^ 

Passengers.....number.. 2,800 

Miscellaneous freight_.......... pounds.. 8,200, OOQ 

Lumber...........feet, B. M.. 10,500,000 


•Appropriated before adoption of original project, and the project based upon tha 
report of the survey of 1879 (see report of Capt. Charles J. Allen, January 26, 1880 # 
printed as House Ex. Doc. No. 40, Forty-sixth Congress, second session), and before 
the adoption of the existing project; cost, $83,450. Two thousand dollars of the ap¬ 
propriation of 1879 were used in making survey of the river from. Taylor’s Falls ta 
Prescott dnring 1879. 

t About $300 of this amount were expended in the improvement of the Blough on 
the east si cite of the river, known as the canal, between Four Mile Island and the foot 
of Saint Croix Boom. 
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Live stock .........head 

Rafting poles .....number. 

Wood ......_......................................._.... cords.. 

Lath .......................number. 

Bit ingles 

Coal..............................._........_............. -tone.. 

The river was blocked with logs for a period of forty-five clays in 1883, necessitating 
the laying up of steamboats a larger portion of the time. Had not this occurred the 
freight aud passenger traffic would no doubt have been mncL greater. 
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...head.. 

140 

number.. 

23,000 

. cords.. 

12,000 

number.. 

25,000 

.. .do.... 

75,000 

.. .tons.. 

100 


Note. —It was found impracticable to procure the freight and passenger statistics for 
ie vear 1884. It is said, however, that the business was about one-third larger than 


the . _ 
in 18811 


LUMBER, LOGS, RAFTING, AND TOWING, 1884. 


There were thirty steamboats engaged in the towing of logs and lumber during the 
season of 1884. 

There were 175,000,000 feet, B. M., of logs and 
River during 1884, and 275,000,000 feet, B. M. 
passed through the Saint Croix 





towed out of the 
valued 





Lumber, 125,000,000 feet, B. M. f at $12 per 
BMogles, 25,000,000 pieces, at $2.50 per M . 

Lath, 25,000,000 pieces, at $1.75 per M. 

615,000 pieces, at $12.50 per M- 
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Opening and closing of navigation on Ae Saint Oroia Moor. 


Tear. 

Opened. 

Cloeed. 

180. .......... 

April 7 

Wot. SO 


April 5 

Hot 12 


April 8 

Mot. 20 
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Not. 25 

1867. 
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Not. 24 
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Mar. 26 
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No work was done daring the fiscal year for want of fands. 

The project for the improvement of the river from its mouth to South 
Bend (see page 364, Part I, Annual Report of the Chief of Engineers 
for 1875) contemplated the construction of five locks and dams, and re¬ 
moval of snags, &c., at an estimated cost of $733,868.63. The last ap¬ 
propriation for this stream was made by river and harbor act approved 
June 18, 1878, and consisted of #10,000. 

There has been expended (including outstanding liabilities) since the 
commencement of the work upon the stream the sum of #117,467. 

The stream has nt> commerce worth reporting. No appropi iation is 
asked for the fiscal year ending June 30,1887. 

This work is ii; the collection district of Minnesota. The nearest port of entry is 
Duluth, Minn., at which place the revenue collected during the year ending Decern- 
liNBr 31,1884, amounted to $4,125.63. 
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The commerce of the river, even before the advent of the railroad 
through the Minnesota Valley, was not large in any one season, and 
since that timeonly an occasional small “ wild v packet has ascended the 
river. 

In May, 1876, two steamboats that went up the river during high 
water had to discharge their return freight at Mankato before they 
could return to the Mississippi River, owing to the great number of 
snags and other obstructions. 

With the appropriations by Congress August 14,1876, and June 18, 
1878, however, a large number of these obstructions was removed. 

ABSTRACT OF APPROPRIATIONS MADE FOR THE IMPROVEMENT OF THE MINNESOTA 

RIVER. 



act approved March 
act approved July 11 
act approved 
act approved 
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Total * at an an in on at up nnt m *> nnt an nnt at » an at a, mt in an at * an at • an at <» ■» a m » ill » m at at at at « # » sit * 117,500 

Amount (estimated) required for completion of existing project (see page 364, Part 
I, Annual Report of Chief of Engineers for 1875), $703,868.63. 

Money statement 

July 1, 1884., amount available. $42 00 

J uly 1, 1885, outstanding liabilities.................... ................. 9 00 

e ... ... 33 00 

Amount (estimated) required for completion of existing project. 703,868 63 

Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 
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the bars and removal of snags, leaning trees, and occasional bowlders. 
The estimated cost of this improvement, based upon the reports of 1874 
and 1875, was $145,310.18, which estimate, as revised in the Annual 
Report of 1883, was increased by $34,000. 

Under the appropriation of $L0,000 by the river and harbor act of 
Congress approved July 5, 1884, the work of dredging was resumed 
below Grand Forks and continued to October 30, when, ice beginning 
to form, work was discontinued for the season. One dredge only was 
employed, it being thought necessary to confine the expense of repairs, 
always incident, more or less, upon the close of work of cue season and 
resumption of the same, as much as possible. 

The work commenced at a point about 18 miles below Grand Forks, 
ani terminated for the season at a point 32 miles below Grand Forks. 


* Used in making survey of river. 
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Quantity of material removed by the dredge, 36,138 cubic yards; num¬ 
ber of linear feet of bars excavated, 4,766; length of river worked, over 
14 miles. 

The material excavated, a tough, leathery clay, ami not liable to 
rapid wash, was utilized, as in former years, in forming training and 
contraction dams. The work was don© by hired labor. The season 
of 1884 was dry and the volume of water small. In view of the possi¬ 
bility of recurrence of such low water, it was deemed best to reduce the 
width of excavation below Grand Forks to 66 feet instead of 86 feet, as 
had been originally intended. 

The total amount of work done upon this stream since the first ap¬ 
propriation of $16,666 for its improvement was made by act of Con¬ 
gress, approved Augnst 14, 1876, is represented by 298,876 cubic yards 
of dredging (commenced in 1879) distributed over 112 miles of river be- 

Grand Forks 

also 





Fort 






y in 1886 between Moorhead 

total extent of river work 
these items may be added the removal of 321 
bowlders from Goose Bapids in 1882 to assist navigation 
the water was very low. 




GENERAL CONDITION OF THE WORK. 







The 


to a point 86 

feet in width, and the 4-foot dred 
Forks to a point 32 miles north (distances by river) 

in width, are. in good condition, and no difficulty.is exp at any 

stage by boats loaded for those depths. The removal of snags and trees 
between Moorhead and Abercrombie simply improved that portion of the 
stream for high and medium stages of water. 

Generally since the first bars were dredged in 1879 the carrying of 
grain in barges has been greatly facilitated. Before the dredging com¬ 
menced in 1879 there was but \\ feet of water, ruling depth, upon the 
bars between Moorhead and Goose Bapids, and 2 feet on the bars below 




From Moorhead to Goose Bapids, 96 miles, estimated about 66,666 
cubic yards of clay to be removed to open a continuous 3-foot channel 
to the head of the rapids. 

From Grand Forks to the foot of Pelican Bars, il5 miles, estimated 
164,000 cubic yards of dredging to secure 4.foot channel to Pembina. 

Between Pelican Bars and Pembina, 48 miles, no improvement is 
deemed necessary at present. 

Goose Bapids stands as a dividing wall between the upper and lower 
river; their improvement is discussed in the report upon lock and 
dam at Goose Bapids. 

Total dredging required, about 275,006 cubic yards. 

Total length of river (excluding Goose Bapids) to be cleared of snags 
awl bowlders, about 101 miles. 

All the work on this stream baa been by hired labor. There are two 
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dredging machines, one dredge tender, capable of being used as a steam 
derrick; on© small steamer, and flats, belonging to the United States, 
engaged upon this work. This property has to be taken car© of ) it is 
subject to rapid deterioration unless repaired and used. 

With the balance of funds from former appropriations it is proposed 
to continue operations daring the rest of this season, so far as the funds 
will carry the work, reserving enough with which to guard the property 
through next winter. 

The sum of $ .*5,000 can be profitably expended during the fiscal year 

ending June 30, 1887, in continuing dredging operations and removal 
of obstructions generally below Moorhead and Fargo, aud in dredging 
and continuing removal of snags, trees, and bowlders, between those 
points aud Breckenridge. 

Mr. Rufus Davenport, assistant engineer, deserves credit for zeal dis- 
in carrying out instructions in regard 




The Red River of the North and its tributaries from their sources to the interna¬ 
tional boundsry line, are wholly within the customs district of Minnesota, of which 
Saint Vincent is the chief port of entry. 

"”ie collections at the portof Saint Vincent and subports on the international bound- 
ine for the year endincr December 31, 1884, airerearate 116.000. 


ary 


abstract of appropriations made for improving red river 

MINNESOTA AND DAKOTA. 


THE NORTH, 


By act approv©d lAngnst 14, 1876 .. • • • •<•••• ...... ...... *.*. . * . . j)H , .J0,000 

By act approved June 18,1878 ...... ...... «•.•.<«............ .......... ...... 30,000 

By act approved March 3,1879..... 25,000 

By act approved June 14, 18tf0—-....... ............................... 20,CK» 

By act approved Mai cJIji 3, II€181............................................ 18,CMMil 

By net passed August 2, 1882 ..r.................................. 10,000 

By act approved July 5, 1884.... 10,000 


Total 


Ml idiiiii * mi « » «» HO 00!!' m » m m oooo * • w m m m ooo> lit m m m m 


m m Mi now m m » • m m m 


on m m m m m » » m m 


.123,000 


Revised estimate of cost of improvement from Breckenridge to the boundary' 
not including lock and dam at Goose Rapids, $179,310.18. 

Total amount expended to June 30, 1865 (including outstanding liabilities), is 
$117,428.15. 

Money statement . 




1, 1884, amount available.. 

bunt appropriated by act approved 
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$2,137 39 

10,000 00 



1, 1885, amount ex 
liabilities July 1, 1884 


1885. amount available 



fiscal 




m m <m m • • m • *••••• m 


m m m m m m • pi 


Amount, (estimated) required for completion of improvement per revised 

estimate, not including lock and dam at Goose Rapids..... 

Amount that can beprofitably expended in fiscal year ending June 30, 
Submitted in compliance with requirements of section 2 of river 
harbor acts of 1866 and 1867. 



4 

6.565 54 
5,571 


56,310 18 
45,000 00 


COMMERCIAL STATISTICS, RED RIVER OF THE NORTH, BETWEEN BRECKENRIDGE AND 

THE BOUNDARY LINK, SEASON OF 1884. 


There were two steamboat lines operating on the river during the season of 1884, 
the Gran cl in Line, one steamboat (the Grandin) and a fleet of barges, operating be¬ 
tween Fargo, Dak., and the head of the Goose Rapids, aud the Red River Transporta¬ 
tion Company, two steamboats and a barge fleet, the steamboat (the Pluck) running 1 
north and south from Moorhead, Minn.,, and the other steamboat; (the H. W. Alsop) 
Tuning north and south from Grand Forks, Dak. The following is a statement of the 
amount of freight moved by the different lines; 
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GR NDLN LINK. 

Merchandise carried down river from Fargo...... 

Wheat brought up ri ver to Fargo................ 

Baxley brought up river to Fargo................. 


PouninL 

247,240 
25,925,056 
499,156 


RED RIVER TRANSPORTATION COMPANY. 

STEAMER PLUCK, 


« ■> mm m mm 


mi, ii«i «» « « m m m m • • 


From points south to Moorhead 
Wheat 
Wood 

From points north to Moorhead 
Wheat 
Wood 

From Moorhead to points north 
Merchandise 


m m m m m m m mm 


m <® • an m • • m w m m m 


** ms ■< <» a# as mi ® 1* 


• • • 


• 9 m m m 


m m m » 


mm m m m m # sp a» «» • • m • 




• • • • 


mm m w w m> m m m m * • m m m 


m m m » m m »«•**• m m m m m p 


• • » • • mmmmmmmmmm m m m 


»«•»)■•■ mmwmmmmmmmmm 

m a m m m m » m m m m »«•••* a® 


m m m m m m m mm 8» aw «, «w « a* m m m 


tut mu m m • m m m m 

m m m m • m m m m 


• • ■ • 9 «i« iip, •!» nil 


m m m m m m m m m 


m • m m m » tf«, mi « 


9,074,410 
1,545,000 


1,695,795 
3,228,000 




From Grand Forks north: 

Merchandise ............................ 

Wood |» «*, ,11* as* ,888 «l m m alia al» «* <n» rnt m nil* au* ata aa* aaa» aaaa aist » eas uses «■ aaas ail* « » 4* 0» Hit as» • 

To Grand Forks from points north: 

Merchandise............................ 

Wood.. 

To Grand Forks from points north and south: 
Wheat....... 


a» * all «B m m • m 

W a»> 8888 4» ail 41 * li» 

• » eas, aaot aa* «y s» ,aat 


on* m moo *» aa* m an «i* 


« <m • *a <888 «l • * aa* «a* m <s« 


* *» 40 48 


aw 8g8 





• • m » '«> m <» • m » m 

88811 8888 88* 8881 8ti <fl» 8i» 4* 481 <888 8881 


«» IW 888 m 


41 «»>, «#, 


8888' <888 888* iSia « 


8888 48' 48 


1,401,810 
3,231, COO 

66,455 
2,394,000 

8,116,800 


4* ,0088 •> 


. 58,091,472 


Grand in Line (operating above Goose Rapids) .......................... 26,671,452 ' 

Red River Transportation Company (operating above Goose Rapids)..... 16,209,955 

Red River Transportation Company (operating below Goose Rapids)...... 15,210,0155 



a 


« 48 m ' 00 * 4* m # « a»88i «* m m a* 


0181 108* 0881 ,0881 ,088, <1111111 (MB' 0»|i » «8i 401 188* 1880' 08* 000> n» (88* <8881' <888 


<8)1 88* <888 0888 «0I 8801 188* <880 » 0081 «» 


58,091,472 


COMPARATIVE STATEMENT OF FREIGHT 





YEARS. 


Total freight carried in— 


1884 

1883 

1882 

1881 

1880 

1879 


iw <a* • m m • 


m m aw a» mm * 


« • • am* 


• m m m • m 


m m * » 8808 MS "Bur (H|, 40 «» «#' 


m m «m m> m m a» a* <n® an* • 


488 * 881, 888> «» «8» 

* m • m m m 


» <881 ail « m » 



m> '(aa, » « ,8* • «8 aw 

1888 aw K» a«8» 0 W »' aw m 

« m I08» 18801 Iffl, » m <888 

880, BflH « 8II8H ,8818 <881 8881 « 

<881 <8* <888 <8» I88<8B<88I<8B 

• • • » *•(»■> 


« 8 < < 1 * aa» «< <8881 1188 W <H «88' '88* 


« «< «< 


<B*> m m 481 808 , <**< 


(Bi <881 » an 88* m '<081 <8i 08» ,0S0i 


aw • <a» 


0881 M 


<881 <8* aw a* ■ alBB • <8» SB SB 


>8881 <» 001 0001 48 0881 88* 


8881 40, 0881 Wr <81* 8» m 


• • m 


Pounds. 

58,091,472 
50,627,951 
63,303,629 
53,114,661 
43,301,515 
35,718,731 


A A 9 . 

CONSTRUCTION OF LOCK AND DAM AT GOOSE RAPIDS* ON THE RED 

RIFER OF THE NORTH, MINNESOTA AND DAKOTA. 

This proposed improvement was reported upon, with estimate of cost, 
December, 1877. The object of the work was to overcome the fall at the 
worst obstruction, near the head of the rapids, so as to connect with the 
dredging improvement of the river above and below the rapids. Esti¬ 
mate (1877) of cost, $219,287.99. Congress, by act approved March 3, 
1881, appropriated the sum of $ 20,000 towards the work, and, by act 
passed August 2, 1882,, made another appropriation for it of $30,000. 

The total amount appropriated was considered too small in propor¬ 
tion to the probable cost of the work to warrant commencing operations; 

110 b 
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in addition, cost of materials and labor bad changed since the date of 
lithe first estimate, and more detailed information in regard to the rapids 
was required than Iliad heretofore been obtained. 

It was deemed advisable to make a thorough and detailed survey of 
the entire extent of th© rapids, with a view to submitting to Congress a> 
close estimate of the cost of improvement. A survey was made during 
the season of 1883, and a report thereon, with maps, submitted January 
21,1884, This report presented fine cost of three plans for improving 
the rapids, as follows: 


First: Locks and dams at Buffalo Neck and Isabella Island 
Dredging .. 


m <m m m m m mm • • • 


m m m m m m m m m 


tm m m m m 


m m m m m m m m 


m m 


m m m 


m m m 


Total 


• •• 


m m m w w> m m 


m m m m • • 


m m m m 


• • • 


$476,378 49 
4,750 00 

481,128 49 



Lock and dam at Buffalo Neck 
Dredging.... 


m m> m m m m 


m # m • 


Total 


• • • M mm 


m m m m 


mm m m m • • 


261,378 49 
12,750 00 

274,128 49 


Third: Dredging the bars on the rapids and utilizing the dredged mate- 


,pia 

riaf for dams, training-walls, <fcc..... 30,000 00 





dam on the rapids were first suggested in the report of 
March 4,1874, at which date there had been no experience in dredging 

the obstructions and utilizing the material, such as was gained subse. 

quently in dredging the river above and below the rapids, 1879-1882. 

The report of January 21, 1884, also suggested for consideration the 
advisability of rendering the appropriations already mad© for a lock and 
dam available for dredging. 

Should, however, the second plan of improvement, viz, lock and dam 
at Buffalo Neck and dredging approaches thereto, at estimated cost of 
$274,128.49, be ordered, the sum of $100,000, in addition to the amounts 
already appropriated, can be profitably expended during the fiscal year 
ending June 30, 1887, in preliminaries, excavation, foundations, &c. 

Amount expended (in examinations) to June 30,1885, is $3,052.35, 
which also is the total amount expended. 

There are no operations to report for the year ending June 30, 1885. 

The Red River of the North and its tributaries, from their sources to the interna¬ 
tional boundary line, are wholly within the customs district of Minnesota, of which 
Saint Vincent is the chief port of entry. The collections at the port of Saint Vincent 
and sub-ports on the international boundary line for the calendar 
her 31,1884, aggregate $16,000. 



For eommerci 





1 statistics 
Bed River 



annual report for im 
and Dakota. ‘ 


abstract of appropriations made for construction of lock and dam at 

GOOSE RAPIDS, ON THE RED RIVER OF THE NORTH, MINNESOTA AND DAKOTA. 

By act March 3, 1881 • *•••• m iB m m <m m m w ® 1 # «it «*> «s 1 * in III « * m m m m m rn m m m m m m # m • • $20,000 

JEly ll^Clil# J§L Ulus'll ilJpjj « m m m m m m m m m m • •••••• m m <m m • • ■ t •••••• mmmmmmmm • •«•«■ m m m • 3tlj 

Total m m m m m m m m m m m m • m • • • • m m m m • •••••• rnmmmmmmmmmrnm mmmmmmmrnmm • m m m m m m m m m m • 50,000 

Money statement . 

July 1,1884, amount aval I able .................. ........................ $46,947 65 

July 1,1885, amount available........................................... 46,947 65 

Amount (estimated) required for completion of projected lock and clam, 

&o., if ordered to be built.......................................... 224,128 49 

.Amount that can be profitably expended in fiscal year ending June 30,1887 100,000 00 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 
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A A zo. 


RESERVOIRS AT HEADWATERS OF MISSISSIPPI RIVER. 


/ 


The object of the reservoirs is to collect surplus water, principally 
from the precipitation of winter, spring, and early summer, to be sys¬ 
tematically released, so as to benefit navigation upon the reaches of the 
several streams below the dams and also that of the Mississippi below 
Saint Paul, Alleviation of floods in localities near the proposed reser¬ 
voirs expected to obtain to some extent, but control of extended floods 
or freshets covering long reaches not expected. 

In order that navigation may be benefited upon the Mississippi above 
the mouth of the Saint Croix, upon the Saint Croix, the Chippewa, and 
the navigable reaches of the Wisconsin, the system of dams proposed 
for each must be carried out, and no benefit of consequence to the Mis¬ 
sissippi below Lake Pepin can be predicted unless the entire system is 
built. The capacities of and supply to the proposed reservoirs are dis¬ 
cussed in the several reports upon reservoir surveys of Janaary 15, 
1879, December 12, 1879, January 15,1880, and January 16, 1881. Ap¬ 
pendix X, Part II, pages 1457-1459, Report of the Chief of Engineers, 
1883, contains a rdsumd of hydrological observations and conclusions 
based thereon. 

The project for this work may be said to have been adopted in 1880, 
following an appropriation by Congress for the work, by act approved 
June 14, 1880. 

Daring the fiscal year three dams were completed, creating reservoirs, 
as follows: 


Name. 

Date of oompletUm. 

Capacity. 

Tima required 
to fill (about). 

* 

l^MOll hmke • m <m UK «» » a m m n» «» m « m m m » m ® ai * m * * • * * * * «» • s» • m • « 

August. 1884. 

September, 1884. 

October, 1884. 

Cubic fmt: 

40,000,000, ooo 
22,000,000,000 
3,000,000,000 

26 months. 

2 years. 

1 to 2 months. 


Those dams are described in the Annual Report for year ending Jane 
30, 1883, pp. 1455-1456, Part II. 

Preliminary work upon the Pine River Reservoir Dam, at the outlet of 
Cross Lake, Minnesota, commenced early in 1884. Operations weremuch 
delayed, however, until January last, pending settlement of damages 
to adjoining lands expected from operation of the d^m. The commis¬ 
sioners appointed by the United States district court for the district 
of Minnesota to condemn the lands rendered their report under date of 
December 18,1884, and the amount of their award was paid to the clerk 
of the court January 23,1885. This dam is to be 17£ feet high, of tim¬ 
ber crib-work, and is more than half completed. As in the case of the 
other dams, the materials used are those furnished by the country im¬ 
mediately adjoining. The foundations are solidly built, in order that the 
superstructures may eventually be replaced by masonry-work, should 
such be considered desirable. 

The work upon all the dams has been prosecuted by day labor. 

During the season of 1884, tine completed reservoir dams were operated 
more or lees In the Interest of navigation of the river between Aitken 
and Oranil Rapids, tine lateness of their completion precluding any 
more extended test. Daring the past winter the low-water discharge 
was allowed to flow. About the 1st of April the flow was reduced, in 
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order to collect water, navigation not opening until about May 1, and 
the river below the dams receiving at the same time the supply from 
April rains. During May water was liberated in sufficient quantities 
for purposes of navigation below the clams, and during June a liberal 
supply, in excess of the usual natural discharge, was maintained., It 
was expected to commence July 1 to increase the discharge to 3,000 to3,5U0 
cubic feet per second, and to inaintanin that discharge until about the 10th 
of September; but au examination of theriyer towards the latter part of 
June showing a plentiful supply of water at and below Aitken, it was 
deemed best to reduce the discharge from the reservoirs, providing, 
however, for the needs of navigation on the river below them, and to 
defer further test until later in the summer. 

The three completed dams had impounded by the close of the fiscal 




tem plated. » 

The system as originally reported upon provided for forty-one reser¬ 
voir dams, in Minnesota and Wisconsin, at an estimated first cost 

(omitting that of laud, &c., damages, an item that could not be approxi¬ 
mated to in dollars and cents) of $1,809,083.50. 

The reservoirs have been ordered by Congress in the interest of river 
navigation, and they should not be diverted from that purpose. 

action of Congress bearing upon the full control of the water for navi. 

gation will undoubtedly become necessary at an early day. The drain¬ 
age area tributary to the Mississippi River at the Falls of Saint An¬ 
thony is about 20,000 square miles, the river furnishing the means of 
floating hundreds of millions of feet B. M. of logs to market. For driv¬ 
ing their logs the lumbermen construct dams upon the tributaries of 
the Mississippi in order to accumulate water for flushing. Some of these 
dams are permanent structures, others are temporary. Their exact 
number is not known, but about twenty of various sizes were reported 

the actual 

u m ber. 



Amount expended since the project was adopted, including cost of 
preliminaries, $503,770.23.* 

The balance from appropriations available July 1,1885, will be applied 
towards completion of the Pine River Reservoir Dam aud dikes, to the 
maintenance of existing works, and care of machinery and floating 
property. 

The sum of $140,000, in addition to the amount already appropriated, 
can be expended during the fiscal year ending June 30,1887, in continu¬ 
ing work upon the system at the headwaters of the Mississippi, viz, in 
work upon the proposed dam at Gull River, increasing the lift for the 
Pokegama Reservoir (that being found practicable, and much less ex- 


In this amount is not included the sum of $15,466.90, award to Iuiiiiiusfbr damages. 
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pensive than constructing a dam below the Vermillion River), construct¬ 
ing telegraph lines, ami in incidental repairs to the completed dams. 

The annual cost of operating and guarding the three completed damns, 
and the one whose completion is expected during 1 the fiscal year 1886, 
is placed at $10,000, and this estimate is submitted for the fiscal year 
ending June 30, 1887, in addition to that of 1140,000 submitted for con¬ 
tinuing construction work. 

The work upon the dams during the past fiscal year has been in local 
charge of Assistant Engineer Archibald Johnson, assisted by A. O. 
Powell aud John Cullen, assistant engineers, all of whom are deserving 
of much credit for the faithfulness and zeal with which they have dis¬ 
charged their duties. 

Mr. F. T. Hampton, principal assistant, also rendered valuable serv¬ 
ices in connection with these works, as well as upon others. 


Act approved June 14,1880. 
Aot approved March 3 f 1881. 
Act passed August 2,1*82... 
Act approved July 5,1884 .. 


• m m m fi • • 

• • * «■> * * m 

• m * i* 'll mi m 

m III « «» IB III nil 



* » m w 



• « m • 


m ♦ * * 

* «ti « • 

in «» «■ in 


175,(111) 
ISO,000 
300,000 
60,000 


Tota 


«■ in ran in 


« mil m * 


585,000 


Estimated cost of the system (omitting that of land, Ac,, damages)_|1,809,083 50 


Remaining to be appropriated...... 1,224,083 50 

Allotment.per letter from Office Chief of Engineers, November 9,1881. 1,572 10 

Jl. Ill a. ..... " * "I a A. ,#» ,,«rV ? i 1 * _ J* 11 1 • "Iff iCt,J"\, ' * ... 1». '\„i % AA 


tl 


Award to Indians for damages in connection with the building of Lake 

isnsiT?_... i * _ t .• i... mrv ii j.. in... jft.. irkiwi _ _ iPiii. • _ a* ini.... • . „ ...... i? s r .. * ...... 


II 


8,1881...... ............... ..................................... 8,39330 

Award to Indians for damages in connection with the building of Leech 
Lake Dam, letter from Office Chief of Engineers, January 20,1882.... 7,073 60 

Allott’d for meteorological observations, borings, examinations, Ac., 
letter from Office Chief of Engineers, May 27, 1881. 7,500 00 


Money statement. 


July 1,1884, amount available..................... 

Amount appropriated by act approved July 5, 1884. 


• • 


* • m ■» * » » • m • m » • 

mi «' » * ip a® m <|| » « « » » 


$106,632 62 
60,000 00 


Jnly 1,1885, amount expended during fiscal year, exclusive 

of outstanding liabilities July 1,1884... $76,717 72 

July 1,1885,outstanding labilities.......... 8,691 13 


166,632 62 



Jnly 1,1885, amount available. 


*81,223 77 


f Amount (estimated) required for completion of existing project 


Amount that can be profitably expended in fiscal year ending June 

30, 1887............ 

To be expended in construction .... $140,000 00 

To be expended in operating darns...... 10,000 00 


Submitted in compliance with 
harbor acts of 1866 and 1867, 


1,224,083 50 
160,000 00 

150,000 00 


* If the awards to Indians ($15,466.91)) for damages hav© been, or are to be, paid from 
appropriation “ Reservoirs at headwaters of Mississippi River, 1 ’ this amount will re¬ 
duce to $65,756.87. 
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A A ii. 


SURVEYS FOR RESERVOIRS AT THE SOURCES OP THE MISSISSIPPI, SAINT 

CROIX, CHIPPEWA, AND WISCONSIN RIVERS. 

If ( lie reservoir work now began in Minnesota at the headwaters of 
the Mississippi River is to extend to the Saint Oroix, Chippewa, and 
Wisconsin rivers, it will be necessary, in order to meet questions con¬ 
stant 3 v arising, as well as to be enabled to make close estimates of cost 
of dams, llowage, &c.,to continue hydrological observations, make bor¬ 
ings at proposed dam-sites, recontour some of the sites, and workup 
the maps, drawings, and estimates. 

The funds available for these surveys in 1878 and 1879 were not suffi¬ 
cient for thorough examination of all of the region with reference to 
flowage, so that in estimating areas of land liable to overflow from 
creation of reservoirs large margins were necessarily taken on the side 
of safety. The estimated cost of such examinations as are necessary 
for one year is $50,000. 

There having been no appropriation for such work during the past 
fiscal year, nothing was done under this head. 

Money statement . 

t Amount th at can be profitably expended in fiscal year ending June 30,1887 $50,000 00 
t Submitted in compliance with requirements of section 2 of river and 
/ harbor nets of 1866 and 1867. 


e 



APPENDIX bib. 


IMPROVEMENT OF TENNES8EE AND CUMBERLAND RIVERS, AND OF CER¬ 
TAIN RIVERS IN EASTERN TENNESSEE, GEORGIA, AND KENTUCKY. 


REPORT OF MAJOR WILLIAM R . KINO, CORPS OF ENGINEERS, OFFICER IN 

CHARGE , FOR THE FISCAL YEAR ENDING JUNE 30, 1886, WITH OTHER 
DOCUMENTS RELATING TO THE WORKS . 


IMPROVEMENT 


1. Teoneseee River. 

2. Cumberland River. 

3. Hiawassee River. 

4. French Broad River, Tennessee. 
6. Clinch River, Tennessee. 


6. Duck River, Tennessee. 

7. Caney Fork River, Tennessee. 

9. Little Tennessee River, Tennessee. 

9. South Fork Cumberland River, Ken 
tucky. 


EXAMINATIONS AND SURVEYS. 



Elk River, Tennessee. 

11. Little River, Kentucky. 

12. Condition of the Cumberland River 

above the mouth of the Jellico, in 



13. Holston River, Tennessee. 

14. Ex tendon of the survey of Caney 

Fork River to Frank’s Ferry, Ten¬ 
nessee. 






Chief of Engineers, U 


United States Engineer Office, 

Chattanooga , Tenn. } July 30, 1885. 

report on 

for the fiscal year ending June 30, 1885. 
your obedient servant 

W. R. King 

. A. Major of Engineers . 




B B i 


IMPROVEMENT OF TENNESSEE RIVER. 


I.—ABOVE CHATTANOOGA. 


From Chattanooga to Knoxville, a distance of 189 miles, the Tennessee 
River is navigable during the greater part of the year, and the object 
of the present plant of improvement was to remove obstructions and 
deepen the channel at shoal places, so as to obtain a depth of at least 3 
feet at low water. 

Examinations made in 1830 and 1872 show that by the removal of 
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twenty-nine obstructions a channel could 'be secured that would answer 
all the purposes of navigation. 

The obstruction* consist chiefly of reefs of rock, with occasional 
shoals of sand and gravel, and the method of improvement consists in 
blasting a channel through the reefs, and building stone wing-dams to 
contract the channel and cause it to scour deeper or to become deeper 
by the additional volume of water thrown into it. 

Nearly all of these obstructions have been more or less improved; 
many of them entirely removed, and others reduced to secondary im¬ 
portance as obstructions. 

The rt girnen of the river is practically permanent, but little change 
having occurred in the past fifty years, and as the rock excavations, 
stone dams, &c., are but little affected by the elements, there being no 











the di 
The annu 

,11.Hi... ML 

f and the cost 

the same reason, been greater than it should 
Active operations were resumed at Chot 
Knoxville, soon after the appropriation of July 
ble, and continued at these shoals, William’s Island Shoals, Lyon’s 

Shoals, Knoxville, and Baker’s Shoals until the funds were practically 
exhausted, about October 15, 1884. 

The following are the quantities of work done during 
, viz: 




been, 
s, a few miles below 
1884, became availa- 




Solid rock blasted from channel 
Bowlders and loose rock froi 
Gravel from channel ....... 

Rock placed in riprap dams. 


0 m m v> • « A * Willi mil «* * * w m m m m • m m 


• » m m mr » m will w» m m win * • m <» 


9 m 


* • m m vi «i • m % m «» m 


• * <m 


» a m a* 


• « « «p v. ami • •» 


win m m • 


<» m m «i 




* v> m m 


• «» m aa * v m 


>wm «■ a « 


aa «b » 


« am vi 


v ia » m m vi « am * am m 


Cabio yards. 

195 
330 

1,261 

798 


«»■ * 


• win m m » » 


Snags removed from 
Overhanging trees cut. 



a® #81 a® mill m m m m m m «. m m # 

8i8i i8® an® <■ m «- 88® m « « <m m m » 


m. •» 

m » 


Number. 

an « m m m m * m • am » » • • *’ • ■ • » «» • » « 

m .8881 m m m « « » m « • • » «• » * « * • m m m » 





following report of trade is made by merchants as a part of the 
commerce of this section of the river: 


Iron ore m m m m m m m m m m m m • i • • ini«ssiij«iigsi i ■ ■> n m m m a* m m m m m m • • m m m • m m m> *» ■■■■an tons . 

Limestone..... ........ do.. 

Grain .............. bnshels. 

Wood ...................cords. 

Tan-bark........do . 

Coal.. —. .......bushels. 

Logs....... ............................ .... ... ....feet B. M. 

Miscellaneous merchandise..............ton®. 

The estimate for improving the Tennessee Elver above Chattanooga... 

Amount appropriated ..... 

Amount expended..................................... 




68,990 
20,000 
345,000 
2,500 
500 
125,000 
14,300,000 
20,800 
$300,000 00 
$216 500 00 
$218,350 36 
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Money statement . 

July 1, 1884, amount available .......................................... $91 55 

Amount appropriated by act approved July 5, 1884...................... 3,000 00 

3, dll 55 

July l f 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1, 1884 ... $2,894 80 

July 1. 1885, outstanding liabilities........ 47 11 

- 2,941 91 

July 1, 1885, amount available ..................._.............._ 149 64 

Amount (estimated) required for completion of existing project. 81,500 00 

Amount that can be profitably expended in fiscal year ending June 30,1887 30,000 00 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 



This portion of fche Tennessee River from Chattanooga to Paducah, 
456 miles in length, is now navigable, excepting at the Muscle Shoals, 
where about 23 miles of obstructions are in process of removal. The 
completion of this work will connect 367 miles of navigable water in 
theTennesseeabove Muscle Shoals (besides hundreds of miles in its nav¬ 
igable tributaries), with 252 miles of river below Muscle Shoals, andi 
thence with the entire Mississippi system. 

The following ex tracts from fdriner animal reports give historical 
facts relating to this improvement and its present condition: 


As early m 1824 Mr. Calhoun, then Secretary of War, mentioned the canal around 
Muscle Shoals m third in rank among the proposed improvements of national impor¬ 
tance. In 1828 surveys were made with a view to building a canal around the Mus¬ 
cle Shoals, and Congress donated 400,000 acres of land to the State of Alabama for 

building it, but the canal was never properly completed aud went into disuse soon 
after it was opened. 

In 1867 an examination of the river from Chattanooga to Padncnh was made, and 
in 1872 an instrumental survey of the Muscle Shoals was completed, upon which fche 
present project for the improvement was based, modified, however, by a resurvey of 
the Elk River Division iu 1877. 

The existing project consists in enlarging and rebuilding the old canal, 14f miles 
long, around Big Muscle Shoals; extending the improvement around the Elk River 
Shoals, about 8 miles, and Little Muscle Shoals, 5 miles long, and in removipg a num¬ 
ber of minor obstructions in the navigable portions of the river, both above and be¬ 
low these great obstructions. For this purpose the estimates were $4,133,000, and 
with annual appropriations of even oue-half of the amonnts of the estimates the river 
would now be navigable, and the commerce of North Alabama and East Tennessee 
would be joined to that of the Mississippi Valley. 

The appropriations have, however, been less than one third of what could have 
been profitably expended, aud 
layed for several years. 

The entire chain of obstructions, from deep water at Florence to deep water near 
Brown’s Ferry, is 36 miles long, of which 8 miles require no improvement, and of the 
balance 16 mile® are overcome by canal alongside the river, and 12 miles have been 
improved by building wing-dams aud heavy retaining-walls of stone and by blasting 
a channel from the solid rock of the river-bed. 

Thin last operation, which is practically completed, was done by means of temporary 
dams, which were so located as to divert the river from the channel to be worked in, 
and by coffer-dams, which inclosed successive portions of the river bed, so that they 
could bo pumped out, and the rock thus exposed was Masted out with nearly the 
same facility as if it had beeu upon dry land. In this manner about 2$ miles of chan¬ 
nel were blasted out, involving the removal of over 100,000 cubic yards of rock, the 
improved channel thus formed being smooth and uniform in cross-section 110 to 120 
feet wide and 3 feet deep at extreme low water. This work required over 4,500 linear 
feet of temporary dmm and 1.4,000 feet of coffer-dam. 


period of completion has consequently been de- 
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The perm Alien t stone dams completed aggregate about 3 miles in length, and con¬ 
tain over 80,000 cubic yards of stone. With some extensions and additions to these, 
which can be mad© at almost any stage of the river, but which will not be absolutely 
needed excepting during the low-water season, the 12 miles of open channel improve¬ 
ment will be completed. 

The 16 miles of canal is also well advanced towards completion, and. was never in 
better condition for rapid and economical work than at present. * * * 

The canal consists of 144 miles of old canal, which is being rebuilt, and 14 miles of 
new canal on the Elk River Division. The latter requires two locks, one having a, 
12-foot lift and the other from 5 to 10 feet, according to the stage of water in the 
river. 

The masonry of one of these locks is completed, and is ready for the 
gates; the foundation pit of the other has been excavated and the 
masonry is being laid. 

Twenty-five acres of heavy timber have been cleared from the land 
upon which the canal is located, and several acres of drift wood, snags, 











> 





was abandoned, and about 
trunk has been enlarged, deepened, and straightened, these operations 
requiring the removal of 678,337 cubic yards of earth and 91,358 cubic 
yards of solid rock. The upper end of the canal has been extended 

through solid rock out to the deep water in the river by means of coffer. 

and a large embankment of excavated rock has been extended 
feet into the river to form a safe entrance to the canal. 

The seventeen old locks, which wire only 32 feet wide and 118 feet 

nine new locks, 60 feet wide and 300 feet 
between gates. These locks have a greater aggregate lift than the orig¬ 

inal locks, namely, 84 feet normal lift and an extreme lift of §4 feet 
The entire masonry of these nine locks is completed and they are ready 
for the gates, which are in course of construction, and are being placed 
in position as rapidly as possible. Twelve of these gates have been 
built at Chattanooga during the year and shipped to the work, 
the present date both the upper and lower gates of Lock No. 1 are 
completed and in position, and the heel posts of the lower gates are fitted 

in position. None o/ the gates are as yet anchored to the masonry. 

The 

in number 




is eventually to oe u 

; they are of the i 
pattern, 17f inches deep, and average 32 feet in length; their total 
weight is about. 600 tons. As beams of sufficient size are not made in 
this country, they were procured in Belgium, 

At Bluewater Creek a permanent bridge is also built, having seven 
piers and two abutments. All the masonry has cut beds and joints, and 
was laid in hydraulic cement. These piers are grooved at the sides to 
receive the sections of a permanent dam to be thrown across the creek 
when the canal is ready for filling. This bridge also carries a railroad 
track. 

The piers and abutments of a similar bridge are in course of construc¬ 
tion at Six Mile Creek; and at Second Creek abutments of a similar de¬ 
scription, and for the same purpose, have been completed. At Douglass 
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Branch, a stone waste weir, 6(11 feet long, and carrying also a railroad 
bridge, has been built. 

The construction railroad now extends the entire length of the canal, 
and is in good working order. 

During the year a heavy embankment, above Lock No, 7, has been 
completed, excepting a short section near Six: Mile Creek, and some 
heavy masonry, In the shape of wing-walls at the aqueduct abutments, 
retaining walls near Locks Nos. 7 and 9. 

Muscle Shoals Division .—During the year the work on this division 
has been carried on under the local charge of Assistant Engineer Rob¬ 
ert Hooke, with an average force of 184 men. 

The following table shows the principal items of work done during 
the year, the total quantities of work done up to the 30th of June, 1884, 
and the total quantities to June 30,1885: 


Items of work done. 


Earth excavation, including sand and gravel.. 

Solid.look excavation ..................................... 

Loose rock and hard pan, including old locks and slope 

wall, removed.... 

Em ban It me^kt ....................................... 

Stone cnt, cnt stone • • » * «p » » * <* m m • « «.. « # ■ a « ■ « m m « • « m » m n • « » ■ • m m 

Stone cut, rock face * * m • » * ■ « m • • » m m m * a • » • « « a « • • * m m » ■ » » m * # m ««> «m 
Masonry laid; 

Cut stone » • m m « m ■ n • m ■ « «s mi m m A # m m m # it m « m ♦ * ««» m « at v m a a a * a a • « a • «it m 

Rock luce. 

Bubble ........ 

Dry rubble, including slop® wall.. —............ 

Stone q married............................................ 

Stripping quarries......................................... 

Bipr&p, m dams and embankments........ ............... 


1875-1884. 


Cubic yardt. 
713,345 
117,765 

41,769 
361,933 
10,681 
8,103 

13,018 
9, 752 
28,426 
4,783 
26,236 
4,670 
80,832 


1884-1885. 


OiiMe yardi. 
52,314 
3,358 

8,985 
82,600 
' 890.8 
212.4 

106.2 
73.5 
501,8 
4,281! 2 
2,791 
5,117 
87(1 


Total, 

1875-1885. 


Oubic yardi, 
765,659 
121,123 

45,754 

444,533 

11.471.8 

3.315.4 

13.124.8 

9.825.5 
29,017,8 

9,069.1 
29,027 
9,787 
30,602 


In addition to the above, much work of * miscellaneous character ha® 
been done in repairing and rebuilding railroad track and trestle work, 
machinery, buildings, boats, &e., boating stone, ir«m, and other build¬ 
ing material® and supplies. 

The percentage of the entire work completed on June 30,1884....75 

And dnring the fiscal year 1884 and 1885 ... ..06 


Total percentage done up to 

Elk River Division. 

average force 
The followin 


1885 


» • * « • m mat «*» m 


a|i * m m 


■ m "» « • • 







e of W. 
ninety men. 
principal items of 







m m m 


Earth excavation . rn rn m rn rn •#••••» * m m m m m 

Solid-rock excavation • • • sit «a • • > # # # t *t i» «i (in m m * »•••<** • ••«►•• « • « • m m m m m m • ■ • • 

Embankment ■» m m m • » m m m m m m m m • m m m • m • m m m mt w* « <p m m m m m m m m • « m «n W » 

Masonry laid: 

Cut stone . m • • m m • p as s» a* • • • m aaa m m m as i» «» as as • m M m m «® a a as «■ as as @ m «fi» • * «■ ■ do... 

Rock face ..... • an <*•■■*■ t ti • at ■ w a m m m m m *•»##• ■ m m m • m «i» m ••■to do ... 

Rnbble ... m m m * m nm m «••••• m m m m m m wtintsBimiBBi • m ««t * imi» up « m * m m • m m m m m m • » do ■m m m 

Stone quarried .. t m m m m m m m m m m m « m m m m m m m m m m m m m m m m w m m m m m m m m mmmmmmmmm 

Stripping quarries (used as lining to permanent dam) .......cubic yards. 

Crib-dam_................................................. linear feet. 

Stone cut: 

Holb»w quoins..............................................number. 

Cut stone............ ................cubic yards. 

Bedded first course................................... ... linear feet. 

Stone in dams ......_........................_........ cubic yards. 



829 
798 
3,313 
1,125 
4,888 
4,618 
735 

41 

118.5 
178 
3,268 
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Miscellaneous —Large quantities of cement, iron, iron lock-gates, tools, 
provisions, and supplies were boated from Decatur to Milton’s Bluff 
and thence to Lock No 1. 

The amount available, and that herein estimated for, can be applied to 
the completion of the work at Muscle Shoals and to the improvement; 
of minor obstructions between Chattanooga and Paducah, as provided 
for in the approved project. 

It is especially desirable at this time that a liberal appropriation be 
made, so that the work already done can be utilized, as I confidently 
believe it can be by the opening of the Muscle Shoals Canal. Even if 
the latter, which is now an absolute barrier to navigation, is not abso- 
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Tennessee BiverPacket 
below Florence, Ala., 

year just ended. 



Estimate of cost of improving Tennessee 

below Chattanooga_ 

Amount appropriated. 


in m m 




. . * « * * * » » » » .. * « • * «»"' . . 
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IB mil IB Hill * m * 


ib mi' mui' ib mi' m 

l» « 111 III Hi ib 
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$4,133,000 00 

2,695,500 00 
2,574,993 72 


Money 



Amount appropriated by act approved July 5, 
July 1,18H5, amount expended during fiscal year, 
of outstanding liabilities July 1, 1884. 

July 1,1885, outstanding liabilities. 



B1 l«l 1111 
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IB IB 1111' 
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$215,372 67 
14,121 05 


$350,000 00 



July 1,1885, amount available 
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IB IB * m 
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120,506 28 


Amount (estimated) required for completion of existing project 
Amount that can be profitably exdended in fiscal year ending 
30, 1887... 

Submitted in 
harbor 


• us » 


1,437,500 00 
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1 TKAM-KXCAVATO 


9 

This machiue was designed for use at Elk River Shoals, where, in excavating the 
canal 100 feet wide and out a few feet below the natural surface, ordinary scrapers 
could be used to advantage, and it was thought that steam-power could be econom¬ 
ically substituted for animal power. 

The driving-machine consists of a small steam hoisting-engine (not shown in the 
drawing), placed upon a car and connected by a belt and gearing with the chain bar¬ 
rels, around which passes an endless chain for transmitting the power of the motor 
to the scrapers. The car is placed upon a movable track, which can be shifted alon 
as the work progresses, the car itself being moved along a few feet at a time an 
blocked firmly, so as not to be pulled over by a strain upon the chain. 

The chain passes around pulleys at the opposite side of the canal, these pulleys be¬ 
ing secured to a car like that already described, but loaded with stone to' give it the 
requisite stability. 

The main chain is about 250 feet long, and made of f inch iron. The branch 
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chains, connecting with the scrapers and plow, are about 15 feet long, and are made 
of f-inch iron. 

The chain-barrels are provided with flanges and zigzag Inga to prevent# slipping, 
and their axles are inclined to the front in such a. way that the chain, although sag¬ 
ging very considerably in the middle, will draw nearly parallel with the plane of the 
grooves. This allows the main chain to keep the grooves, while the branch chains, 
when they reach the pulleys, draw at such an oblique angle as to fall below the 
flanges, and thus avoid winding around the wheels. 

Some trouble was experienced in the trials of this machine from the tendency of 
the main chains to twist over and over and wind up the branch chains so that they 
would not pass freely around the chain-barrels; but this was overcome by placing a 
swivel at the junctiou of the branches with the main chain. 

The failare of the appropriation bill made it impracticable to use this machine on 
the work during the past season, but the experimental trials seem to indicate that it 
is perfectly practicable, and with one plow and five or six scrapers it is probable that 
a large amomit of work can be done with it in localities suited to its operations. 

It is expected that two or three men can fill the scrapers as they come along, and 
others can dump them when they reach the erabaukment. 

SHEET II.—PORTABLE DRILLS FOR SHOAL GREEK AQUEDUCT. 

In riveting the bottom plates to the girders of the Shoal Creek Aqueduct a very 
large number of holes will have to be drilled, aud for accurate work it is desirable 
that they should be drilled in position. To facilitaie this operation, two batteries of 
five drills each have been made, as shown by the engraving. The bed-plate slides 
along the upper fiauge of the girder, aud the drills are driven by a small steam-engine 
that can be moved along on a light car ^nd kept opposite the pulleys, to which the 
engine will be attached by a *3-iuch belt. 

The drills can be fed together or separately, and in drilling boles less than 4 inches 
apart they will be adjusted so as to drill alternate holes in successiou, for which pur¬ 
pose the positions of the drills on the bed-plate can be changed as may be required. 


* BHEET 1,111# 


1 MQC Kr D It 1JL L IP 1 Jit A, ill, U • 


This machine was intended for mounting ah ordinary steam.drill so as to drill deep 

'holes in the masonry, and consists of a light iron frame of angle-iron, like the guides 
of an ordinary pile-driver, mounted ou two wheels for convenience in moving from 
place to place. 

The frame, when in use, rests on the three large set-screws, and the weight of the 
drill and cylinder is counterpoised, so that by loosening the four baud nuts, shown on 
the front of the frame, the cylinder can be raised or lowered at pleasure. This allows 
a long drill to be used conveniently. The whole affair is steady and compact, and 
true cylindrical holes are drilled rapidly and easily. 


SHEET IV.—CULVERT-VALVE FOR CANAL LOCKS. 

This valve consists of a wooden shield to cover the opening,in the masonry, but mov" 
iDg upon four cast-iron wheels, so as to avoid the excessive friction encountered when 
ordinary slide-gates are operated under heavy pressure. In order that the gate may 
move freely, ithas about a quarter of an inch clearance all around, excepting that 
thin plates of steel cover the openings and slide under the slight pressure due to their 
small surface. 

The main flnid pressure is carried by the wheels, and the valve is operated by man¬ 
power applied to the hand-wheel, shown at the top of the lock-wall, which turns an 
endless screw working in a rack bolted to the back of the valve. 

From such experiments as could be made with two of these valves, already built, 
there is good reason to expect that they will answer the purpose in all respects, and 
they cost only about $95 each when ready to put in place, or one-tenth part of what I 
understand is the cost of iron “ stoney ” valves for the same sized openings. They can 
be taken out and replaced readily, and there appears to be no trouble in making and 
keeping the joints tight enough for all practical purposes, while the combination of 
timber and iron is so nearly of the same specific gravity as water that no counterpoise 
is needed. 

Some parts of the timber will doubtless have to be replaced every eight or ten 
years, but this can be easily done, and the greater part of the wood.work will be en¬ 

tirely under water, and will last nearly as long as iron would under the same condi¬ 
tions. 

SHEET V.—SUSPENDING FRAME FOR LOCK OATES. 

This drawing shows the general arrangement for suspending the iron lock-gates. 
In order to bring the point of suspension directly over the fixed axis of the heel-post, a 
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cast-iron frame, shaped like the letter A, is placed, upon the lock-wall and firmly secured 
in its position by bolting to the coping and by two 2^-inch rods securely anchored to the 
bed-rock and to the masonry. A rod of like diameter also connects the top of the A-frame 
with the top of the gate, the upper end of this last rod being attached to the top of a 
steel pintle, 5-| inches in diameter and 5 feet long, which turns freely in the top of the 
frame, and rests upon a hardened steel step, which takes the entire vertical strain. 
It is also possible, if it should be found desirable to do so, to connect the pintle with 
the top of the heel-post by means of a turn-buckle so arranged that any required 
portion of the weight that ordinarily comes upon the pivot at the bottom of the heel- 
post may be transferred to the pintle above. The advantage of this would b© that the 
weight would then come upon a small polished steel bearing, always accessible, and 
which could be oiled as often as desired, instead of coming upon the large chilled-iron 
pivot, which, being always under water, would be liable to rust and grit from the 
muddy water. 

The top of the heel-post is secured by a collar of 14 by 6 inches wrought iron, bolted 
and keyed to a strong cast-iron plate, which is strapped and bolted firmly by nine lf- 
inch bolts, extending 5 feet deep into the masonry. In order to divide the weight of 
the gate equitably betwenn these two independent sets of supports, either of which 
could hold the entire weight by itself, a strong spiral spring is inserted in the yoke 
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This aqueduct consists of twenty-six spans, about 30 feet clear space, giving an en¬ 
tire length of 858 feet, with a width of 60 feet at the water line, a depth of 5 feet in 
the clear, and 6$ feet to bottom of canal-trunk. 

The piers and abutments, which are of stone, have been built for some time, and 
the superstructure is now in progress. 

The girders are 17f inches deep, excepting the top line, which are 15 Inches, and it 
required five hundred and forty-six of the former and fifty-two of the latter. The 
plates are to be i-inch steel, In single lengths of over 30 feet, and from 3 to 5 feet in 
width. 

The bottom plates are curved slightly upward along the edges to fit the flanges of 
the girders, and rest for about half of their widths upon the top of the walls. 

It is proposed to connect the spans in pairs, so that the expansion will take place 
only on alternate piers, and thus allow a rigid connection at every other pier, so as to 
prevent the “ creeping ” of the iron-work on the masonry. The amount of expan¬ 
sion will be very small—only about an eighth of an inch to the span—and in a direc¬ 
tion across the aqueduct it will be allowed for by a slight change in the curvature 
of the plates, as already described. 

The aqueduct piers carry also a railway bridge of trussed girders, as shown in the 
drawing. The trusses are formed of 9-inch I beams and 1^-inch suspension rods se¬ 
cured to the ends of the beams by flat shoes riveted to the bottom flange. the Btruta 












This little steam-scow is the type of a very useful and economical kind of li^ht- 
dralight tow-boat, several of which have been built and employed on the river im¬ 
provements in this district. 

The dimensions of the boat and machinery are given on the drawing, and I believe 
her performance in towing barges will equal any light-draught steamer of her size 
and cost iu these waters. 

The boiler is of the ordinary locomotive pattern, and the engine is a Lidgerwood 
hoisting engine, the shaft of the boat taking the place of the axis of the winding- 
dnirn, and a light frame of angle-iron and wood being substituted for the usual cast- 
iron bed-plate. 

The engine makes about four and one-half revolutions to one of the main shaft, 
which gives a piston speed equal to that of direct connected engines with 45 inches 
stroke. 

The entire cost of the boat, including engine and boiler, in running order, was 
$2,000, but the boiler was not bought for this special use, and in other cases' the en- 

f ines also have been “picked up” from the stock ou hand, bought for other purposes 
ut no longer needed. 
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SHEET VUI„ —EXPERIMENTS WITH SCREW-THREADS AND NUTS. 

a 

In my last report I gave an account of some experiments showing that the standard 
sizes of screw-threads are much too coarse, and that there is a great waste of metal 
la bolt heads and nuts. These results showed that for a If-inch bolt twelve threads 
to tb© inch gave nearly 20 per cent. pTeater strength than six threads, the standard 
number, an I stated that 11 it- is quite probable that even liner threads than those 
tested, say sixteen or eighteen to the inch, would give better results.” 

As it requires over 4,000 of these bolts for the lock-gates, I have recently tested the 
matter still further, and find as predicted that 118 threads to the inch gives decidedly 
greater strength than 1*2 threads, and for some purposes it might be desirable to go 
to that extent iu the reform, but other considerations besides strength will probably 
limit the number to about double the number required by the present tables. 

Iu these latest tests three pairs of bolts were made, one pair having 6 threads one 12 
threads, and one pair 18 threads to the inch, but in all other respects the bolts were as 
nearly alike as it was possible to make them. They were turned from bar-iron, If by 
*2 inches square (see Fig. 5), so that no forging was required. 

The results were still more favorable for the fine thread, for when broken in a hy¬ 
drostatic press not a single nut showed signs of weakness, and the bolts with 18 
threads to the inch showed unmistakably that they were stronger than the others, al¬ 
though they finally yielded by pulling out of the nut—not by stripping the threads, 
as we generally understand it, out by actually drawing down the size of the bolt 
until the greater part of the threads were disengaged, as can be seen from the speci¬ 
mens. 

In Fig. 4 I have plotted the strains and corresponding stretch of the 6 bolts, the 
dotted fine showing the probable relation between the stretch and strain upon each 
bolt while under tension, and for comparison therewith a diagram enlarged from an 
autographic sheet (similar to an indicator diagram), taken in 1870, which is thought 
to be the first attempt ever made to get a continuous record of the behavior of iron 
under varying strains. 

Pounds. 

The standard bolts broke at an average strain of.... 78,655 

Those with 1.2 threads at...................................... ............. 92,991 

Those with 18 threads yielded at.................».......................... 94,248 

It was notioed that the latter were just on the point of breaking when the nut 
palled off. 

Mean results. 
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IMPROVEMENT OP CUMBERLAND RIVER, TENNESSEE AND KENTUCKY. 

The States of Tennessee and Kentucky mad© appropriations for the 
survey and improvement of the Cumberland River as early as 1830, and 
in 1846 a charter was granted by the former State to build locks and 
dams upon the river below Nashville. 

In 1870 Congress authorized a survey of the Cumberland, and in 1875 
a resurvey of that portion embracing Smith’s Shoals. The present plan 
of improvement was based upon these surveys. In 1879 a survey was 
made of the Falls of the Cumberland, and in 1880 a reconnaissance of 
the Upper Cumberland. .Another survey of the Cumberland River at 



channel 

i riprap- 


considered in their order. 

The obstructions to be overcome in the different sections are similar 
in character, consisting of rock-reefs, gravel-bars, snags, bowlders, and 
overhanging trees, and on that portion of river above the Jellico mainly 
of fish-traps and mill-dams. 

The method, of improvement followed has been to blast a channel 
through the rock-reefs, remove gravel-bars and bowlders, build riprap- 
dams where a contraction of the water-way is required to secure addi¬ 
tional depth, and to remove snags and overhanging trees. 

The Cumberland is navigable for all steamboats which ply upon it 
for six months in the year from Nashville to the mouth of the river, a 
distance of 192 miles, from six to eight months for boats drawing 3 feet 
and less, and the entire year for boats of 16 inches draught. Above 
Nashville the river is navigable to Point Burnside (the Cincinnati 
Southern Railway crossing), a distance of 327 miles, from four to six 
months each year for steamboats drawing 3 feet or less, and from two 
to three mouths for larger boats. From Nashville to Burksville, 238 
miles above, the river is navigable for steamers of 3 feet draught for 
from five to seven months, and from three to five mouths for the larger 



* 















navigation both 


already had the effect of extending the duration of navigation both 
above and below Nashville. 

The estimates for the improvement of the Cumberland River have 
been based on the idea that the appropriations would be made for the 
entire work in a reasonable time, say four or five years; but in the case 
of the river below Nashville the annual amounts have been so small 
that although fifteen years have elapsed since General Weitzel made bis 
estimate, the full amount has not yet been appropriated; and above 
Nashville only $50,000 have been appropriated for a system of locks 
and dams estimated to cost over $4,000,000, at which rat© it would 
take eighty years to complete the work. Of course it would be Impossi¬ 
ble to carry on work with proper economy under such conditions, and 
I would respectfully urge that Congress may give the subject its due 
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consideration,, and if the more radical system of improving this river 
under the existing projects its decided to lie advisable in view of the 
necessities of commerce, an appropriation of at least cine-tenth of the 
estimate-for completing the work may be made. 

The shipments made on the Cumberland from July 1, 1884, to June 
1, 1885, are as follows: 


Iro*.. 

Gnfo 


• • • m 






mm rnmmmmmmmmmmm am m • m • 


9 ■ » ■ « S 


rnnmmmmmmmmimmmmmmmmm « ® sum • ® ® m 


m » » m m m m m • 


«■*»•■ 


• » • m <m m 


m m m m mmmmmm** mm mmmmmm 


,.ton.. 

...bushels. 

hogsheads. 




as m m • * m 


m m m 


m m m m m a» • am am sm • m <m m 


mmmmmmmmm m m m m m m m 


. •••••• m m m <m m m 


■ U» m m m m m • » 


■ mmmrnmmmmmmmmmmmm # <p am • • ai m» 


bashels 


• * m • 


• « wmmmmmmmm mmrnmmrnmm • a# ® 


m m m> m m m m /m m <m m a m m mm 


m • ® • m> m m 


m • m m » m • ■ m 


m » m m m m m • oi # • m m «* m • • 


• * m m m m • • 





• m> m m m m 




m • • • »«*«**#«• 


8 * • m m m « b • 


■ m m m m m m * » - ■ <»» • * 


® « * » * • "» no' m >■ m • « 'a 000' w • ion * « * m 


Lumber fin rails). 

Lam her (on ateaman) - ... - 

Jlllli Ini iiilliisiii m m mil in m m * m in » » am ■» * <«« * m mm « « 

JEM 1% * «' in a ooi' moo w ooi • mo' "* igg> mg m « * mm <gg ggg w « m 

Hay • mggi m mggi igga m * . m m » • W » a m «gg> «m « • m 

Wood (baneea).. 

flaa-Maha, ftUfcg, and eky 

• a» mu m m »is m mu «a a mm mm mm m® «» * aaa m mp m a» «• mm 

Stare-boata (lades) ........ 

XhcallaseoQs mcrohandiae. 





« m m • • * • m 


mmmmmwwmmmmmm m m m ■ m m m m m m 


• «» «m» 9 m m <m 


» • » m m m 


w • gig in 


m it • gn mm m • • m n» mm * m 


• moil m ggo' • » * *® m mom 


• '« ift * «i m min' 


n ooi iooi moo m uui » mm moo w «00' mm mg' mn 


on m» m mggi moa mill » a >li «» aa 


ur «o l» urn 


a mm «i m m m 


■ ■» •> n m « m <m 


<m I® # m <m .ooi 


am a mm mm 


» aaa m> an am m aom m mm 


mm « mm • • ml) * as mm * « mo> * m 


..M 

.do 

tons 


• moi mot iubB' « iggm 0 moo iook • o» • » 0001 a* mg mg. * iggg m m ogm «i a mgg • «, ogm m\ 


• oom • m • * * a' 'in 


aom « m <o» » « mm » # * ... 


• «I » mm mm mm « 


• m m m m * 9 9 


mw 10 ■ mi i» • • 




mm mga mm moa mum *1 m m • • •» m a • a®, m « or mm • igg. oh • 


.barsaa. 
number, 
welli tone. 




# in mm # » 0 * a 


Tons. 


I.—BELOW NASH PILLS. 
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5 

8,245 
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Active operations were resumed on this section August 7,1884, and 
continued until November, wheu high water cansed a suspension nntil 

Jane, 1885, when work was resumed nut Line Island, and is now in prog. 

ress. C. A. Terrill, assistant engineer, is in local charge. 

The following is a statement of the work doue at the localities named: 

At Race Track Shoals and Ingram Shoals a dam was repaired at each 
obstruction; 236 cubic yards of rock were quarried and put in dams. 

At Little River Shoals a dam was extended by adding 31.4 cubic yards 



stone dam was iiiiiiic; m piles were unveu, »«m corns oi orusn ana »ii> 
cubic yards of stone were used; 2,595 cubic yards of gravel were also 
removed at this point. 

In addition to this a snag-boat descended the river from Nashville to 
the mouth of the river, removing 128 snags and 14 cubic yards of rmk 
** route. 

As a rant 11 of the season’s work a cli an nel of at least 2 at low 
water, and 80 feet wide, was secured at the Cumberland Island Bar, at 
the mouth of the river, and a small packet steamer made continuous 
trips over the bar during the low-water season of 1884. 

The amount asked for (850,000) can be profitably expended in clear¬ 
ing the channel of surface obstructions. In continuing work of improv¬ 
ing the most dangerous shoals below Nashville, and m improving the 
channel from the mouth of the river to deep water in the Ohio by build¬ 
ing brush anil stone dams, dnidging, lies. 
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The estimates of coat of improving the Cumberland River below Nash¬ 
ville..........................i...................... 

Amount appropriated .. ........ 

Amount expended....... —....... 

Money statement. 


1348, XX 00 
24V, 5U0 00 
240,1111 23 


July 1, 1884, amount available .. 

Amount appropriated by act approved July 5, 1884.. 


* *• * mm 


mm m m m <m <m m 


• • 


July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1, 1884....... 

July 1,1885, outstanding liabilities ..... 


|81 14 
7,500 00 

7,561 14 


$5,620 79 
351 58 


5,972 37 



1, 1885, amount available 


m m m m m 


• • m • *> • • mm 


1,588 77 


Amount (estimated) required for completion of existing project.. 105,500 

Amount that can be profitably expended in fiscal year ending Jnne 30,1887 50, 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


II..ABOVE NA8HYILLR, FROM NASHVILLE TO HEAD 




smith’s 


Work was resumed on this section in August, 1884, as soon as practi¬ 
cable after the funds were made available (act of July 5,1884), and was 

continued throughout the remainder of the fiscal year under the local 
charge of Assistant Engineer O. A. Turrill. 

A snag-boat, with a small working party, descended the river from 
Lower Holliman’s Island to Nashville, 144 miles, repairing dams where 
necessary, and removing minor obstructions between those points. 

The following is a statement of the work of this party at the localities 
named: 


Locality. 
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• mm • ■ * » m 

iw 

Whitley’* Island Shoal* ...... 


1 

■ »*«». 



14i 

fH 111 ammmmmmmmmmmmmm* • ***•« #•»•«#» 

■ # m m m a 
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• m *» * * • * • « 

• «*••»* - • 

10 

Total . 

3 

2 

370 

300 

180 

1,007 


General work: Three hundred and forty-one snags removed, fifty- 
nine overhanging trees cut down, and ten trees topped. 

This work was finished in November, when snag boat operations were 
suspended. 

In pursuance of the general plan of improvement it was decided, after 
making the necessary examinations and local surveys, to begin opera¬ 
tions at Upper Nashville Island, and, by means of spur-dams, and exca¬ 
vation, endeavor to obtain a depth of 4 leet throughout the shoal, and 
to so alter the slope of the river and the slope of the channel as to 
make the improvement permanent, and at the same time leave favor- 
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abl® conditions for continuing a radical plan of improvement at the next 
obstruction above. 

To attain this object, channel excavation was begun September 30, 
and continued until stopped by high water. This excavation was con¬ 
fined to blasting out the principal rock reefs, as far as practicable, and 
the more thorough work, with auxiliary appliances and the aid of cof¬ 
fer or temporary dams, postponed until another season. Quarry work 
and the construction of riprap wing-daws were carried on with a small 
force during the winter. 

The following quantities of workweredone at Upper Nashville Island 
during the season: 

Cubic yard*. 

Mm thi nltipped liftcim cjj umir ji»«»®«#««•*»«.** •••••• • • ••••«>»»»®«••«■■■•• »%«»»®«.<* 4ICI 

J1 IiL qnaii ml Joe jii iJTTftici•■•8* ■»««• <» »»»«»»»* • * •®»*•«»«»«»•«• •««•«• •«« •*• • 8|91§1 

III priifi cl iiiuii built (1,955 linear feet) .. 5,344 

ci jPbCsiJ! 1 v js3i» I#’d cl it i'i j 1 ill ii eli an ii el •••»••»•»®® «»«» - * • •••••• • «••»«»••• •«*»■» ««i*« IEjm 0 

€ti isii v el ci JLc*jiii ¥ alec! Jin om ciiaijfiii'el **«»•«•»«*»»• ■«•«.«.* •■#•••• • «***.•■»• • • • • ® *«»«» J isiCJI 

Logs and eimjiijiii from eliannel»• ■* • * • •••••• •••«■•<■ *«»*»■» • •. • • • • • •••••••»«• ^3 






The improvement at this point isabout one-half completed, 
can be given until it is finished, and even then, from the nature 
work, it will require time to realize its full benefit. 

In addition to this, the following work was done at Waitsborough 
Shoals, 5 miles below Point Burnside, by a small force in local charge 
of Assistant Engineer W. 0. Crozer, between the 15th of October, 1884, 
and the 1st of February, 1885. 

Cable yards 


Loom rock excavated from channel 
Gravel excavated from channel .... 

Stone quarried for riprap .......... 

Stripping quarries................ 

Riprap dam bui It ........ .. 
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<«» m m 
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1,656 
' 118 
1.543 


At Smith’s Shoals no work has been done during the year, and it is 
not thought that anything further will be needed for the present, as 
coal boats and rafts can now descend safely on a much lorfer tide than 
formerly, and those interested in the navigation of this part of the river 
are beginning to appreciate the fact and utilize the improvement. 
These shoals have heretofore constituted a separate section of the river, 
box are vow included in the appropriation and estimates for the section 
u above Nashville.” 

The amonnt available and the appropriation asked for ($400^ 
be profitably expended in operations above Nashville in building locks 
and dams and in such open channel work as will be needed whether 
the lock system is carried out or not, the work to be carried on in a 
tentative manner, so as to ascertain just how far wing and training dams 
can be use to advantage in place of the lock system. 

estimate for improving the Cumberland River from Nashville to head 

of Smith’s Shoals ................................................. $4,077,922 OO 

Amount appropriated ........ $0,000 00 

Amount expended....... 20,930 65 



Money statement . 


Amount appropriated by act approved Julv 6, 1884........ 

July 1, 1885, amount expend* dduringtiscalyear,exclusive 
of outstanding liabilities July 1, 1884 .................. 

July 1, 1885, outstanding liabilities....... 


||60, §00 00 


|2<),274 01 
665 64 


i 


20,939 65 

iMlMiiilim. mmmmmmmmammmmmmm rnm 

29,060 35 






July 1, 1885, amount available 
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Amount (intimated) required for completion of existing project.$4,027,922 00 

Amount that can be profitably expended in fiscal year ending June 

30,1887.......................... ........... 400,000 fil# 

Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 



HI.—CUMBERLAND RIVER ABOVE THE MOUTH OF JKLLICO, KENTUOKY. 

For reasons stated in former reports no work has been done on this 
section of the river since 1882. It is believed that the charter of the 
-company f which the State of Kentucky authorized to build locks and 
-dams on this part of the river, and take tolls for use of same, has ex¬ 
pired by its own limitation, but it is doubtful whether much good coaid 
be done with the balance of the appropriation available for the im- 




Estimete for 
Kentucky.. 
Amount appropriated 
Amount expanded.... 


■ • m m *»® » • m 


* 0 » 



» « » * m * «• m * m m m m m m m » 


m m m w u » 0 » » w 9 • » « « A m 
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• OSID a® * am an • m nar » 


« a® « « m m m 0 m m 


$50,000 00 
15,000 00 
9,638 44 




1, 1884, amount available........................ ... ...... $5,361 S6 

J uly 1,1885, amount available ........................... .......... —.. 5,361 56 

Amount (estimated) required for completion of existing project........ 35,000 OO 

Submitted in compliance with requirements of seotion 2 of river and 
harbor acts of 1866 and 1867. 





The commerce is partly carried on by steamboats from the -Tennessee River and 
partly by flat and keel boats. 

The appropriations for this river have been so small for several years past that a 
considerable portion of them has necessarily been expended in taking care of the plant, 
and other expenses that are constant, whether much or little be done. 

This has made the work actually done cost excessively, and it cannot be otherwise with 
•such small appropriations. With the $2,500 now available, wllnich will be applied to 

each points as are moat in need of improvement, this river.will be put in a fair boating 

condition, and f would therefore respectfully recommend an appropriation of at least 
$5,000, or that the work be suspended as soon as the funds available are exhausted 
until Congress deems it advisable to make such an appropriation. 

Tli© tools and other property can be removed to the Tennessee River, where a part 

of them can be used and the balance stored until they are again required for the Hit. 

srassee without expense to the latter. 

The estimates of cost of improving Hiawasse River, Tennessee........... $36,51X1 00 

Amount appropriated..................................... 31,500 00 

Amount expended.......-........................................... 28.868 41 
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Mm wpf rtatemmit' 


July 1, 1884, amount available. $131 53 

Amount appropriated by aot approved J uly 5, 1884...................... 2,500 00 


July 1, 1885, amount available.......... 

t 


% <331, 53 
8, <1331 53 


Amount (estimated) reqmired for completion of existing protect.... 

Amount that can b# profitably expended in fiscal year ending June30,188T 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


5,000 00 
5,000 00 


B B 4 . 


IMPROVEMENT 






From the junction of the Folicbucky up to the State line the French 
Broad is not susceptible of improvement, except by slack navi¬ 
gation at enormous cost. After receiving the waters of the Nolichucky 
its character changes to a broad and beautiful stream, well adapted to 

navigation. 

The present plan of improvement, based upon an examination made 
1876, consists In removing obstructions from the channel, cutting 
down overhanging trees and building wing-dams where necessary, so 
as to permit the passage of boats drawing 2 | feet of water as far up as 
Leadvale, if) miles, during the low.water secwon. 

Active operations were resumed October 17,1884, in local charge of 
Mr. R. R. Thacher, superintendent, and continued until January 10 t 
1885, when high water caused a suspension until April 7, 1885, when 
work was resumed and is now in progress. 

During the season work was done at the following localities: Jump. 

ing Moses Shoals, Hanging Rock Shoal, Wesley Chute, and Sewee 
Shoal. 

The items of work were as follows: 


Rock blasted from channel.........cubio yards.. 

Gravel excavated • m m m • m • • • • m m m • •••••• » <*> mm * mu m mmrnmmwmmmim m m m m m m *••••• mm m m • • • do • m as m 

Bowlders m m> w m m >m m m m m m * • • ■ • • • • • • m> m ■» m m m % <m <m m m m m • m m m m m n m m m m m m m m • em m m • » do m m m m 

Bock quarried for riprap dams .......... do.... 

Bock placed in riprap dams m m m m m 9 .•••••••■»•*« m m «g» • m • » <m m m m m •••••••••» ClsCt m mi «* m 

Stripping quarries ...................................................... do.... 

Old dam removed ......do.... 

Snags and logs removed ........number.. 

Trees cut....................do.... 


164 

669 

374 

795 

468 

273 

42 

4 

9 


As a result of the season’s work (he Jumping Moses Shoals and 
Hanging Rock Shoals, the worst obstructions in the portion of the 
river under improvement, have been successfully removed. Two steam¬ 
boats have made continuous trips during the season, and boatmen ex¬ 
press themselves as highly pleased. 

The funds being nearly exhausted the boats and working force will 
Boon be removed to the Hiawassee River, so as to avoid the expense of 
organizing a new force and supplying boats and tools for the small 
amount of work that can be undertaken with the funds available for 
that stream. 
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Th© amount herein estimated for ($.25,000) can be profitably expended 
in continuing tlie work of removing surface obstructions from the chan¬ 
nel and in building wing-darns where necessary, so m to permit the 
passage of vessels drawing 2§ feet as high as Lead vale during the low- 
water season. 

The original estimate of cost of improving French Broad River from 

Dandndge to its mouth was.......-............................. $150,000 0tt 

From Leadvale to the 'North Carolina State line, no estimate has been 
- made. 

Amount appropriated........ 22,000 00 

Amount expended.......................... 21,560 00 


$ 

Money statement . 

Amount appropriated by act approved July 5, 1884.... 

July 1,1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1,1884........ 

July 1, 1885, outstanding liabilities. 


• • m • 


*3,500 M 


• m rn • *» 


$2,703 3*2 
356 68 


Julyl, 1885, amount 



• • • m m m 


« * «ii «» «: «» » * 


• » * m m m m> » 


3,060 00 
440 


Amount (estimated) required for completion of existing project. 128,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1887 25,000 Of 
Submitted in Compliance with requirements of section 2"of river and 
harbor acts of 1866 and 1867. 




IMPROVEMENT 



CLINCH RIVER, TENNESSEE. 


The Clinch River rises in Virginia, and after a course of about 20# 

miles in that State enters Tennessee, and, flowing in a general south. 

westerly direction, empties into the Tennessee River at Kingston, 230 
miles from the point where it crosses the State line. 

The valley of the Clinch is so isolated from the rest of the world by 

parallel mountain ranges as to make the river the main highway* by 
which the products of this region find a market. No railroads are ac- 
cessible excepting the Knoxville and Ohio, which crosses tlie river at 
Clinton and leaves the valley at Cane Creek, 7 miles above. 

These facts serve to explain why the improvements already made 
have been so promptly.utilized, the rapid increase of commerce the 




*2 




It has already been found necessary to make the channel from two 
to three times the width thought sufficient when the original estimates 
were made, and this, together with the increased cost due to small and 
irregular appropriations, renders a revision of these estimates necessary. 

It is therefore respectfully recommended that the origiual estimate 
for improving the Clinch River, Tennessee, $26,400, be increased to 
$50,000, which will probably be sufficient for the purpose. 

Active operations were resumed in August, 1884, with Assistant En¬ 
gineer W. Cl. Sanborn in local charge, and continued until June, 1885, 
when the work was closed, the appropriation being nearly exhausted. 

Daring the season operations were extended as far up the river as the 
head of Vansil’s Islands. 

The projecting portion of Kellar’s Bluff and a small tow-head just 
above were removed, also minor obstructions from the channel at Hur¬ 
ricane Shoals and Gourd Island. Many snags were removed from the 
lower 125 miles of the river and cut up. 

Tlie improvement of the series of shoals known as Hitches Shoals, 
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Bear Wallow Shoals, Blet-cher’s Shoals, Brushy Bend Shoals, and 
Cloud’s Shoals, was completed in a thorough and substantial manner. 

A channel averaging 120 feet wide was blasted through the rock bars, 
and strong, heavy.wing and longitudinal dams so constructed as to con¬ 

fine the water to the chaunel until the required depth of water was ob¬ 
tained. 

Numerous gauges were established and frequent soundings taken to 
guide ami determine the limits of work at each place. Thus all un¬ 
necessary work was avoided, and the best results obtained with the 
least possible expenditure of money. 

The improvements thus far have given great satisfaction to all hav¬ 
ing business upon the river*, and they have not hesitated to express not 

only.their approval but also their hope that the entire improvement 

ght soon be completed. 

The following are the items of the season’s work: 

11 <1 |[ CIMIj'IlL 6JLC&-V atlOli, ...... ...... ...... ...... ...... ■•••■» Ctl bl0 y IJUIl clii! * ■ 

LtM>8e 1 l Cl'Cj'llk OXCAVAtlOD • ».».. ...... . . . . « . . . ...... SO * » » * 

Sand and gravel excavation........ do_ 

RocI il clnan 11 cl... «... ...... ... * ...... ...... ...........*.. ».. ..* ..do« *« . 

Stone d ains built •...•* ••••••...... * * ■ ■.. .. .. «. ......... . ...... . *.«* ■ do.. . . 

Timber cri bs for dams...linear feet-. 

Overhanging trees cut.......number.. 

Bungs zeiuot ed or cn t up • - *«.... - * -... ------........ • -...... • -. - -... do.... 



1,830 
861 
8,785 
809 
812 
398 
40 
193 


The following commercial statistics are takeu from the assistant en¬ 
gineer’s records of the last ten mouths of the fiscal year and from in¬ 
formation kindly furnished by Messrs. W. H. Brown and G. A. Guenther, 
of Kingston, Tenu.: 

Rafts (containing 154,162 logs=63,731,000 feet B. M., 50,000 spokes, and 10,000 
bushels of grain) ................................................ number.. 2, 216 

Flat-boats (laden with 100,000 spokes, 2,000,000 feet lumber, 255 tons zinc ore, 

75,000 bushels grain, and n large quantity of miscellaneous freight).. 222 

Five steamboats plied upon the river do,ring the year, making 532 trips, and landed 
At Kingston (mouth of the river) about— 

Grain...... .. « « • « » m <• «! m .rap ra» » «> m » m ran * m rara m rara o m n <te m m «# ram ran rara o rara «• m -» si» «»• * » m m W m « bushels.. 100,000 

Coal ... « • * • * * » * m m * '■> * « • • •> • » m ram >«> raft m « » » m « m ram • «» » * m »• m m m ram mm • do .... 15,000 

8p<>kes and bubs ........ number.. 150,000 

Produce and general merchandise.....pounds.. 700,000 

Arrangements are making to employ steamboats and barges in the developing iron- 
ore and coal trade. 





The amount 

most daugerou 
necessary wing-dams at such point 
the general commerce of the river. 




inoh River, Tennessee, are 
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• • • • • m m m m m mm 


m m m m • 


• m m m • 
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st m m 


The estimates for im 
Amount a p propria 
Amount expended 

Money statement 

Jnly 1, 1884, amount available........ 

Amount appropriated by act approved July 5, 1884 . 


• • mm mm mm 


m m m 


m m 


mm mm • • mm mm mm m 


mm mm • at • 


• • • • • • 


$50,000 00 
21,000 00 
20,889 85 




•80 76 
5,000 00 


Julyl, 1885, amount expended during fiscal year, exclusive of 
outstanding liabilities Jnly 1,1384.......................... $4,944 26 

July 1,1885, outstanding liabilities .......................... 2G 34 


5.080 76 


4,970 m 


Jnly 1, 1885, amonnt available 


no 15 


Amount (estimated) required for completion of existing project....... 

Amonnt that can be prodr ably expended in fiscal year en<Tiug Jnne30,1887 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


29,000 00 
15,000 00 
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BB6. 


IMPROVEMENT OF DUCK RIVER, TENNESSEE. 


4 

No work was done upon this river during the fiscal year, nor sinot 
active operations were suspended in 1883. 

The following extracts from previous Annual Reports arc still appli. 

cable: 


The river is now In fair navigable condition fro: 


H 


Cartemvilla to its mouth. 


Although the work contemplated by the existing project has not all been do 
that 


it is 


believed that the improvement accomplished will answer all the present needs of com¬ 
merce, for several years at least, and it is therefore respectfully recommended that, 
unless Congress deems it expedient to appropriate at least one-half of the amount es¬ 
timated for as necessary to complete the existing project, no further appropriation bo 
made at present. 




original estimate of 




Duck River, Tennessee, was 


• «* « v m <*» m m 


* m » a » m m m » • » m m m 


v « m m 


m » m at * i» 


• m » ■» m 


m m m 


• «« m • 


mm m •• w w a « ai a» 


• m m m m a » » m m * m 

at » m m * m * m m * • * 




{ Amount (estimated) required for completion of existing project_.... $22,11B 00 

Amon nt that can be profitably ex pended in fiscal year end! ng J u ne 30,1887 10,000 <31# 

Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 



IMPROVEMENT OF CANEY FORK RIVER, TENNESSEE. 


The Caney Fork River lies wholly In the State of Tennessee, rising 
e Cumberland Mountains, about 18 miles east of Sparta. It empties 
to the Cumberland River near Carthage, Tenn., about 120 miles above 



Work was resumed on this river August. 8 , 1884, with a small force 
under local charge of Assistant Engiueer C. A. Turrill, and continued 
until October 19, when the available funds wore exhausted. 

The work was a continuation of that done in 1883, and consisted: 

1 st. Of snag-boat work, including the removal of stumps and loose 
rock where found in channel. • 

2 d. Removal of gravel bars and building riprap dams at special 
points, most of which bad been worked upon during former seasons. 

Snag-boat operations were begun at Eagle Creek, 3 miles below 
Sligo’s Ford, and completed to the mouth of the river. 

Special work was done at the following places: Phillips’Island, Fos¬ 
ter’s Islaud, Hall’s Rock Island, Smith’s Fork Island, Trousdale’s Ferry 
Bar. and Chandler’s or Double Island: six in all. 
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1 ? 6 § 


a 

The following are the item of work done: 


Book quarried for riprap... 
Book placed in riprap dam 
Riprap dam built.......... 

Gravel excavated...... 

Loose rock excavated...... 

Tree* cnirfc down............ 


m m m m m rnrnmmmmmm « • m m m • m 

m 9 • •>•••• m m m mm m m •••«■#>• • 


Baag* amoved ... 
Stumps extracted. 

Trees topped. 

Tree* deadened!. 


• • • * • m m * • m m m m m m m m m m m m m m m m m m m m 

mm m * m m m m ■ « w a ■ « m m m m m • •••*•• m m • 

rn m m m • ••••*» • m m m m m m m m m m m « m m m 

• «►••• m m m • m m m m m w> m m m m m m m m • • • • mm 


cubic yards.. 00# 
...... do.... 600 

.. linear feet.. 310 


.....cubic yards.. 

• Htsa««i m m m m m m m do 

.........number. 

_.... ....do m m m m 

• • •••«•• m m m m « Ci© m m m m 

m m m *>«••• m m m m • do.... 
m m m m m m m m • • • » do.... 


540 

55 

610 

364 

llilii 

52 

143 


Tine operations at special shoals have in general resulted in the re¬ 
moval of the obstructions as intended. * 

During the past year fewer trips have been made upon this river than 
for the two preceding years on account of short crops and a genera! 
kek of business. Thirteen trips were made—four to Trousdale’s Ferry, 
15 miles above mouth, the remainder to points higher up, one only reach¬ 
ing Sligo’s Ford. It is estimated that 220 rafts were brought to Nash¬ 
ville from points on this river during the year, and that about 54,000 
bushels of corn were shipped down the river. 

Navigation on the Ganey Fork has not been attempted at any low 
stage of water during the year, but river men seem to have an increased 
confidence in its navigability, and an increased number of pilots have 
been licensed for this river during the year. 

The amount asked for (#13,228) can be profitably applied in remov¬ 
ing reefs and snags, building wing-dams, cutting overhanging trees, &c. f 
as contemplated in the original plan, of improvement. 


The estimate for improving the Caney Fork River, 
Amount appropriated..................... 

Amount expended..................... ... 


Tennessee 


im m m » 


ip m 


■» '» « 


$30,228 00 
17,000 00 
16,569 28 


Money statement 


July 1,1884, amount available ... 

Amount appropriated by act approved July 5, 1884 


• m * m m 9 IP m « m «m W 


• • «» ■» * * « m * 


m m m » » 


#3 29 
3,000 00 


3,003 29 

July 1,1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1,1884...... #2,556 32 v 

July 1,1885, outstanding liabilities.... 16 25 

- 2,572 57 


•Iuly 1,1885,amount nailablo ................ .......................... 

» 

* 

Amount (estimated) reqnired for completion of existing project ... 

Amount that can be profitably expended in fiscal year ending June 30,1887 
Submitted in compliance with requirements of section 2 of river md 
harbor acts of 1866 and 1867. 


430 


13,228 

13,228 



B B 8. 

LITTLE TENNESSEE RIVER, TENNESSEE. 

The Little Tennessee Bi’ver rises in the Blue Eidge, and flowing in a 
northwesterly direction empties into the Tennessee River near Lenoir’s 
Station. 

Examinations of this stream were made in 1874,1875, and 1882; upon 
these the plan of improvement is based. It consists Id. the removal of 
anags, bowlders, reefs, &c., from a channel 40 feet In width and in build¬ 
ing wing-dams, so as to give a depth of 2 feet from its mouth to the 
Tellico River, a distance of 13 miles. 
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There being no funds available, no work was done during tlie past 
fiscal year. The boats, tools, &c., pertaining to this ri ver were transferred 
to the Tennessee River, above Chattanooga, where some of them could be 
used, and the remainder stored and cared for without expense to the 
Little Tennessee. 

No commercial statistics have been obtained, but it is known that the 
region tributary to this stream abounds in timber, grain, and minerals, 
which have no other practicable outlet 
The appropriation herein estimated for ($10,000) can be profitably 
pended in continuing the work of removing surface obstructions iu the 
channel and in building wing-dams where necessary below the mouth 

ve: 



of the 


Estimate 
River,. 
A 


ico River, 




Tennessee River from 



ioicil.li to 



m m m 


m m m 


«m m m m m m m 



m • m m 


m « 


m m m m m 


m m m m m 


m m m m 


» mi « *1 * 


m m m m m m m m m m m mm m m m ma • • 



m m m mmmm+mmmm 
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m m m 9 m m m m m • ••«■•• • m m m 


■*o in i*i ip 


m m 




m m m m m m m 


mm mit ■» «u» • 


, 11!!1 
6,000 





amount av 
amount ex 
July 1, 1834 





• ip 


ilB 


a IB m 


• » 


* m 


il Hi) » I* 


64 II! 


Amount (estimated) required for completion of existing project....- 

Amount that can be profitably expended iu fiscal year euaiug June 30,1887 
Submitted in compliance with requirements of Beolion 2 of river and 
harbor acts of 1866 and 1867. 


18,724 00 
10 t uUO 00 


B B 9 


» 


IMPROVEMENT 

l» 



SOUTH FORK OF THE CUMBERLAND RIVER. KEN- 


TUCKY. 



Rising in Tennessee this river flows north into Kentucky 
into the Cumberland River at Point Burnside. That 
mouth of Clear Fork is known as New River. 

From its mouth to Dick’s Jumps, 31 miles, the riv 
feet wide with a total fall of 76 feet. Above this 

scattered 
ossible. 







empties 
above the 


from 200 to 
; numerous 
rendering 


made 



iug riprap dams to 
when there is a 




water-way, so as to secure 
least 3 feet above low wa 

Active operations were resumed early in October, 1884, at Sloan’s 
Shoals, and continued, in local charge of Assistant Engineer W. O. 
Crozer, with an average force of men, until February, 1885, when the 
available funds were exhausted. • 

The season’s work was confined entirely to Sloan’s Shoals and Rob¬ 
ert’s Mill Shoal, and suffered from several interruptions, caused by sud¬ 
den rises in the river. 

The following are the items of work done: 

* 

Solid rock blasted from channel ................................ cubic yards.. Kill 

Loose rock excavated 1.................__.......................... do.... 368 

8tone quarried for riprap.......................................... ....do.... 1*8 

Riprap dams built ........_...................................._do.... l f 666 

Trees out down aud removed .....number.. 161 
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No commercial statistics have beeu obtained, but the present com¬ 
merce is principally iu saw-logs. 

There are numerous outcrops of coal of splendid quality along the 
banks of the river awaiting its improvement to be mined and shipped 
to market* 

The amount asked for ($10,000) can be applied to carrying forward the 
present plau of improvement from the mouth of the river to Devil’s 
Jumps, near t.be Kentucky State line. Most of the projected work will 
be practically permanent. 


The original estimate of cost of improving South Fork of the Cumber¬ 
land River, Kentucky, was........... 

Amount appropriated ...... m m m m m m •••••• • ••••• m m m m •••••• *•«■»■» < 1 * » m m m • 

Amount expended ... • m m * m m m m m ih w m m m m m m m m m m m m • • • m m • m • • <■••••• •••••• 


162,803 00 
7,000 00 
6,867 30 


Money statement 


July 1, 1884, amount available..... 

Amount appropriated by act approved Jnly 5, 1884.... 


• m m m • • m «• «> • 

«* m » «» <• «®> m m m » 



255 28 

ciwc» oo 


# 

July 1,1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1, 1884........».. $5,120 33 

July 1,1885, outstanding liabilities .... 2 25 

* *"“——— 


5,255 

5,122 


July 1, 1885, amount available 


«si m • » 


• M li 


• m 


132 70 


Amount (estimated) required for completion of existing project........ 

Amount that can be profitably expended in fiscal year ending JunettO, 1877 
Submitted in compliance with requirements of section 2 of river and 
harbor act® of 1866 and 1867, 


65,803 00 

io, ooo 00 
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PRELIMINARY EXAMINATION OF ELK RIVER, TENNESSEE AND ALABAMA. 


United States Engineer Office, 

Chattanooga ^ TennOctober 16, 1884, 

General: Iu compliance with letter of the Chief of Engineers of 
July 31,1884,1 have the honor to report upon the Elk River, Tennessee 
and Alabama. This stream is one of the largest tributaries of the Ten¬ 
nessee, if not the largest, below Chattanooga, but it enters the Tennes¬ 
see opposite the Elk River Shoals, and is inaccessible to steamboats, 
excepting at flood stages of the Tennessee. 

During these favorable stages steamboats have sometimes ascended 
the Elk for some distance, and there is said to be a large tract of valu¬ 
able timber land in its vicinity. 

On the completion of the Muscle Shoals Canal the mouth of Elk 

River will be more accessible to boats from the Tennessee, and the lum. 

ber and flat boat trade will probably be such as to justify the improve¬ 
ment of the Elk River, but at present it would hardly be considered as 
a “river worthy of improvement.” 

Very respectfully, your obedient servant, 

W. R. King, . 

Major of Engineers* 

The Chief of Engineers, U. S. A. 
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B B ii. 

PRELIMINARY EXAMINATION OF LITTLE RIVER, MHWTUCKY. 

United States Engineer Office, 

Chattanooga, Tew*., October 16,1814. 

General: In compliance with letter of the Chief of Engineers of 
July 31,1884, I have the honor to report that Little River, Kentucky, 
ia a small stream entering the Cumberland near Cadiz, fey., iiiiiil its 
small size alone would lb'© sufficient to exclude it from the list of rivers 
“worthy of improvement;” but in view' of the fact that effort is being 
made to secure a thorough improvement of the Cumberland River by 
means of locks and dams, and as such an improvement, by a proper 
location of dams, might furnish slack-water navigation for some distance 
up the Little River, it would seem premature to make any survey or 





UPON THE CONDITION OF THE CUM] 
THE MOUTH OF THE JELLICO, IN 



TV7 


United States Engineer Office, 

OfmtMnmga, Tenn ., October 30, 1884. 

General : Having sufficient data, based upon examinations in 1878, 
and 1880, reports of resources, &c., I have the honorto make the following 
report of such preliminary examination of u the condition,of # # # the 
Cumberland River above the month of the Jellico in Kentucky, audthe 
provisions and estimate of cost necessary to relieve the same from in¬ 
cumbrance, with a view to such legislation as will render the same free 
to commerce at the earliest practicable period, Ky.” 

In 1880, Cant, (then Lieut.) William L. Marshall, Corns of Eneriueenk 


































ille, $55,000, 
ilcli Slim !|f»,» 


propriated $15,000, of which sum $5,300 remain unexpended. 

In view of these facts this section of the river is deemed “ worthy of 
improvement,” and has been improved, as projected, so far as the con¬ 
dition of the stream will permit of; being now encumbered by dams and 1 
a corporate franchise granted by the State of Kentucky, Aprils, 186 9 , 
as set forth in my annual report for 1883. 

Th© “ incumbrance” referred to in the act of July 5, 1884, is doubtless 
this State charter and th© dams erected by State authority. This char¬ 
ter right, by limitation, expires on April 27, 1885, the terms being that 
work must be commenced within three years from date of passage, 
unless, as I have been informed, the Kentucky State Legislature has 
already repealed the charter; but I have no official knowledge of that 
fact. 


































APPENDIX BB—REPORT OF MAJOR KOTO. 


1778 


I respectfully suggest that this provision in act of July I, 1884, is ap~ 
parently interjected among the examinations and surveys so as to be 
diwnfied under 44 Kentucky,” the term “ condition of # # the Cumberland 
Riverf having reference especially to the questions of “ incumbrance ” 
and u legislation.” 

If to ascertain the u provisions and estimates of cost necessary to relieve 
the same from incumbrance” it is obligatory to obtain official information 
as to the existence or repeal of tine charter, and value of the dams by f>ol 
mimry purchase, an estimate of their actual value having already been 
made, I respectfully submit that about 1(75 of the $450 already allotted 
by letter of September 4 will probably be sufficient for that purpose. 

Very respectfully, your obedient servant, 

W. R. Kino, 

Major 

Chief 









PRELIMINARY ex.AMINATION OF HOL8TON RIVES, 



ited States Engineer Office, 

Chattanooga , Tenn., October 30,1884. 

General: In compliance with letter of the Chief of Engineers of 
July 31,1 have the honor to report that the “ Holston River, Tenues- 
is, in my opinion, “ worthy of improvement” for the reasons set 
forth in detail in a report on the resources and obstructions of this 

stream by Col. S. H. Long, in 1830, and a report of a re-examination 
made under my direction by Mr. W. Gr. Sanborn, in 1881, both of which 
reports give the nature of the obstructions and the commercial interests 
benefited by said improvement, together with detailed estimates 
cost of improvement. 

The reports in question having been laid before Congress, and no ap* 

work, nothin" 
the 
great 







because the examinations and estimates already made air© suffi¬ 
cient for beginning the work, if Congress decides to make an appro¬ 
priation. 

It would, perhaps, be worth while, though not absolutely essential, 
at this time to take up Mr. Sanborn’s reconnaissance below Noe’s 
Branch and continue it to Knoxville, a distance of nearly 80 miles, to 
procure data and sketches of the various obstructions in their present 
condition, and should it be deemed best to do this, it can be paid for 
fliiiii till<Gi balance ($275) of the $450 already allotted to this district. 

Very respectfully, your obedient servant, 

W. R. King, 

Major of Engineers . 

The Ommw of Engineers, U. S. A, 
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IE! B 14. 

PRELIMINARY EXAMINATION WITH A VIEW TO THE EXTENSION OP THE 
SURVEY OF CANEY FORK RIVER TO FRAME’S FERRY, TENNESSEE. 

0 

United States Engineer Office, 

Chattanooga, TennOctober 16, 18&4. 

General: In compliance with letter of tlie Chief of Engineers of 
July 31, I have the honor to report upon the extension of the survey of 
Ganey Fork River to Frank’s Ferry, Tennessee. 

The examination of Ganey Fork River and the subsequent improve¬ 
ment of that stream since appropriations have been made have been 
limited to that stream below Sligo Ford, but it is understood that a short 
reach of river above the ford is equally “worthy of improvement,” and 
as this would be simply an extension of a work already authorized by 
Congress, and as an examination of the stream from Frank’s Ferry to 
Sligo could be made for less than $100,1 wouhl respectfully recommend 
that such an examination be authorized, to be paid for from the funds 
already allotted for preliminary examinations in this district. 

Very respectfully, your obedient servant, 

W. R. King, 

Major of Engineers . 

The Chief of Engineers, U. S. A. 





































APPENDIX C C 


IMPROVEMENT OF THE OHIO, MONONGAHELA, AND ALLEGHENY RIVERS- 
OPERATING AND CARE OF THE LOUISVILLE AND PORTLAND CANAL ; 
OF DAVIS ISLAND LOCK AND DAM, AND OF LOCK AND DAM ON MONON¬ 
GAHELA RIVER—CONSTRUCTION OF ICE*HARBOR AT MOUTH OF THE 
MUSKINGUM, AND HARBORS OF REFUGE NEAR CINCINNATI AND AT 
MOUTH OF THE GREAT KANAWHA. 


MEPORT OFLlEVTRNANT-COfiQNBL W. . ILUAM E, . MERRILL, CORPS OF EN- . 

GiNMEIL% B FT, COL,, U. 8 , A , OFPIC. ER IN CE. , FOE TEE FISCAL 

YEAR ENDING JUNE 3©, 1885, WITH OTHER DOCUMENTS RELATING TO 
THE W0HK8 . 


IMPROVEMENTS. 


I. Ohio River. 

II, Operating and care of Davie Island 
ht »c k and Movable Dam, Ohio 


Ri ver. 


It, Operating and eare of Loaisviliii and 
Portland Canal. 

4 Falls of the Ohio River at Louisville, 
Kentucky. 

Ik, Monongahela River, West Virginia 
and Pennsylvania. * 


6. Operating and care of Lock and Dam 

No. 9, Monongahela River. 

7. Allegheny River, Penney 1 van la. 

8. Ice-harbor at month of Muskingum 

River, Ohio. 

9. Harbor of refuge near Cincinnati, Ohio. 

10. Harbor of refuge at month of Great 

Kanawha River, West Virginia. 


EXAMINATIONS AND &URVEYS. 


II. Shawneetowu Harbor and Levee,, Ill¬ 
inois. 

13. New Albany Harbor, Indiana, and the 
river and shores adjacent to said 
harbor. 

IS. Harbor at Paducah, Kentucky. 


14. Harbor at Owensbozongh, Kentucky. 

15. Scioto River, Ohio. 

16. Lawrenceborfts; Harbor, Indiana. 

17. Bar in the Onio River opposite the 

mouth of the Licking River, Ken¬ 
tucky. 


United States Engineer Office, 

Cincinnati, Ohio, July 1,1885. 

General t I have the honor to submit herewith the annual reports 
on the works under my charge for the fiscal year ending Jane 30, 1885. 

Since September 18, 1884,1 have been assisted by First Lieut. O. W. 
Goetlials, CJorps of Engineers. 

Respectfully, your obedient servant, 

Wm. E, Merrill, 
Lieutenant-Colonel of Engineers. 

Brig. Gen. John Newton, 

Chief of Engineers, CT 8. A . 
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C C I. 

IMPROVEMENT OF THE OHIO RIVER. 


On the 1st of July, 1.884, the following contract was outstanding 


Bate. 

Locality. 

Wiles below 
Pittsburgh. 

Work. 

Contractor. 

July 12, 1879 

Head of Grand Chain.... 

944 

Dike. 

C. M. Cole. 



river and 



approved July 5,1884, contained the 



■ 



roving the Ohio Biver, continuing improvement, six hundred thoutumd dollars, 
lm seventy thousand dollars, or so much thereof as may be necessary for the 
on of the Davis Island Dam, shall be expended on that work. Fifty thousand 
shall be used in oontinning work on the upper and lower dikes and other im¬ 
provement at Grand Chain, and seven thonsand five hundred dollars for the ice-har- 
nichip at the mouth of the Great Kanawha, and fifty thousand dollars, or so much thereof 
as may be necessary, for the improvement of the navigation of the river at Jefferson¬ 
ville and the protection of the Government property. 


decided, with the approval of 
of contracts, as shown by the 


With the funds thus obtained it w 
tbe Chief of Engineers, to let a numb 
accompanying abstracts of proposals. 

advertisement dated July 19,1884, proposals were invited for tow 
ini ; g:, in connection with the United States dredges Ohio and Oswego. 

The following bids were received and opened on August 1,1884: 



, Proposals 



towing. 


41 


- 

• 

' 0 , 

Price p«r 
day. 


4- 

1 
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was found, on examination 


date of Angust 1 
be unsuited to the work. 

By advertisement dated July 19, 1884, proposals were invited for fur¬ 
nishing iron work for the Davis Island Dam. The following bids were 
received and onened on Auernst 26,1884: 
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Proposals for iron work for Davis Island Dam. 


Ho. 


8 

II 


\\ 



Machinery. 


Bidden. 


Soalfe Foundry and Ma¬ 
chine Company, lim¬ 
ited. 

Atlas Works. limited.. 

3IIE1IL A- Ramsay A Co .... 

William Fisher. 

P. W. Heinh&fcen. 

Kreiger, Burkhardt Sc 
Co. „ 

William Kirknp and 
Son. 

R D. Wood & Co...... 

Qneen City Bridge and 
Steam Forging Com¬ 
pany. 

J. W. F<jey ACo. 

Oliver Brothers and 
Phillips. 

Hanning A Labbering.. 

Cincinnati and New¬ 
port Iron inlet Pipe 
Company, 


Nft 
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Total. 
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1 

2 

*» 

2 

2 


Cents . 

Cents. 

Cents. 


Dollars. 

Dollars. 

07; 5 

05 

11 

39 


T, 369 73* 

09.4 



49 


9,709 83 
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• alii ib iin igi mi alii ll 

• * 188 « «*' * it 

■ 08 8881 * m 811 >111 B 

15 

ii> iiDt m too mi # mi • 

» * >001 108 '00' « * » 

an mt ain .in, «> in iB an 

- #11 ill ill it 111' 'll® aa 

20 

it «i am >iii • n mi a® 

» an® #0 iOOi .0® 000 ion ■ 

- Ill 00®' tl® • #11 in I® 

. 

1 “ '» ««1 « • «i '■ • 

82 

111 111! « #1 ill 'Hi' V 

■81 * lit #11 111 » #11 » 

#t #11 HU #1) 11> n #a> « 

• #11 ill #11 111! IB an 1® 

1 00 

in mi iSSl it a® mi lui' #t 

#■ #10 il® m ip at « in 

» lit mi il m i» #ii it 

tP nfln* iflflh mn llt > sn iflim m 

19,135 89 

* • non » * « m * in «i ib w 

• lot IB ill #11 111 111 « 10® • • 111 

m w BMP ® <w m* m m 

m aiiiii <m # ip m • • 

» a» «> Hit «> in aii #a 


«W ns » w W 'OOP SB 

« ib w an i» ant 

vwww mn fliw min 

m <» 4 M « A -q» «« S 

* w w mif w si wpbib'^obf™^ 

HI #11 « Ml «| uni' .it 'in m aw #11 <* 


, 

! 

V KB V O m MB' UP 

4 

" "nn imp liv OOP IV V W 

♦ 


Wronght-iron 

pJpe, 

13,612 pounds. 


Per 

pound. 


m m m m m m ■ 


Total. 




» ■ m m • «* t, 


w * * » m m #i® • 


m lit «* <n 


06 


# m • # • at m * 


• m an ilii » 




a» • 0 «! * #11 i» * 


962 84 


b« in ««*, *«,*>* 


* • m m * a* 


*» * * m m 


16 72* 


» m m m •» 


|0 an m 


• 9 » Mi * m m • . • 


«> m> an ib mi lit 81 * an* «ii 


* Accepted. 


Ho. 


5 

6 

7 

8 
9 

10 

tl 

12 

13 


Bidders. 


mife Foundry iind Machine Com¬ 
pany, limited. i 
tlaa Works, limited.. 


• * ••••*■••••• 


• • m • 


Atlas Works, 

H. A. Raihsay 6c Co 
William Fisher .... 

P. W. Keinbagers —.. 

Kreiger, Bark hard t 6c Co . ... 

Willuwn Kirkup 6c Son.... 

RD. Wood Sc Co .. 

Qneen Citv Bridge and Steam 
Forging Company. 

J. W. Foley & Co.... 

Oliver Brothers And Phillips ...... 

Hanning 6c Labbering ......- 

Cincinnati and Newport Iron and 
Pipe Cottfpany. 


> 

Cast-iron pipe, 
41,483 pounds. 

# 

Cast-iron plates, 
18,406 pounds. 

Per 

Total. 

Per 

ponndL 

Total. 

1 JIVUIIU* 

Cents. 

Dollars. 

Cents. 

Dollar*. 


# »«#«»• © on m m m # 

02.9 

533 77 

08.4 

1,410 42 

03.4 

625 80 

; as a® a© # aa .SB im m 

ibbp iHHHl a IHB HHh <i8»o BBt 

■ m ®> m m w B 

'IlHi (1BBI 'tltffl iHhl .BIB »«#■*# 

# xf*>i BUI* m 

644 21 

< so ma # m 

• •■•»« • <m m, m w> w 

. . b mt . P ■ . aa# mo. 

] 

m m m m m m © ® 

<m tm m a i f n 

m m m m m m m m m m m w 

1 il ■ n ni ® nflffli tflfifl Ami nflfti mh 

*02. 057 

853 39 

• • ® ■» r 


02.5 

1,037 07 

02.5 

460 15t 


m ® m m> <m w> © w> m m « «» 

m m m W> m m 

03$ 

m m m * • e t | 

713 23 

« • « * «p m m w m <m m 

02.2 

■1 

■ 

W ^ W TO W WTOOTWWW 

• >» « not. t» « •••««* 


Botte, nuts, and 
washers, 67.276 
pounds. 


Per 

pound. 


• » » # 


m m m m 


m m m m m m 


« • • f ■ ■ • r 


» a® a t® • » 


Dollars. 

fit » 3l «* • all « 00 0 i 


2,406 


a * m » m m m m 


• m m 


03$ 


03.5 

04 


m m 9P sot 


• ■ 




2,219 40 


t2,004 62 
2,291 00 

• m m m » • •••«■• 


Estimated price per pound rejected for informality. 


t Accepted. 


Contracts for furnishing the above iron work were enteied into, as fob 

lows: 

(1) Machinery .—With Scaife Foundry and Machine Company, ©f Pittsburgh, Pa., 

September. 12, I8d4j • , 

(2) fVroaght-iron pipe .—With William Kirkup & Son, of Cincinnati, Ohio, September 
4, ltf84. 

112 B 
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0 

# 

(3) Cast-iron pipe. -With Cincinnati and Newport Iron and Pipe Company, of New 
port, Ky., September 13, 1884. 

(41 Cast-iron plates.—With Queen City Bridge and Steam Forging Company, of 
Cincinnati, Ohio, September 13, 1884, 

^5) Bolts, nuts, and washers ..-With Oliver Brothers & Phillips, of Pittsburgh, Pa., 

September 10, 1884. 

On September 26,1884, a contract was made with Fairbanks & Go., 
of Indianapolis, Ind., to construct two water-tanks at the Davis Island 
Dam for §3,740. 

This proposal was the only one received in answer to advertisement 
of July 19, 1884. 

By circular letter dated July 22,1884, proposals were invited for fur¬ 
nishing cement for use at Davis Island Dam. 

The following bids were received, and were opened on August 14, 


t 


Proposals for cement for Davis Island Dam, 



required. Prioe - Cos *‘ 



Union Akron Cement Company 

T. O. Norton.. 

L. S. McKallip A Co... 

Laing & Davidson... 


* 'Hi nm HI Hill * « m * Ml ill' 


m ® * • » m *■ « * 


• B HI <* III 


» HI HI HI * « 


IB III III IB » IB <B 


mi III iB • 



400 


91 80 
l 40 
1 45 



$520 

560 

580 

620 


Rejected. 


Contract awarded to F. O. Norton, of New York City, and executed 
under date of August 25,1884. 

By advertisement dated August 27,1884, proposals were invited for 
furnishing materials and constructing dams and dikes on the Ohio River. 
The following proposals were received and opened on September 30, 




at Mrrriman 



milts below Pittsburgh. 



Materials required 


■*»£ 


a® 

c4 

fc CO 

m 


c g 


5 

8 

46 

44 

87 

3 

38 

17 

32 

81 

19 

13 

42 

10 


Jobn If• Holbrook......................« 

I. V. Hoag, jr....... 

Simon Carmody and Robert L.ldtapel. 

C. B. Willey.... 

Jacob Friday.. .. 

Porter, Tucker Sc Maban.. 

John Swan...... 

R. G. Huston Sc Co...... 

Edwin G. Grnbam .. 

William B. Rogers....-.......... 

Jonte, Barton Sc Crane.... . . 

Merrington St Jutte................. 

J. Sharp McDonald................. 

C. J. McDonald Sc Co..-.......... 




$27 
22 00 
28 

27 

28 


29 
32 

35 

36 

30 

38 00 
43 

39 


© © 


,bS 

So" 

® 2 * 
ip, tat 

a » 

Si'S 

IrWR. 


$0 85 
1 24 
1 20 
1 40 
1 35 
1 20 
1 60 
1 50 
1 70 

1 95 

2 00 

1 75 

2 25 
2 63 


, 1 «P p 


11 

h 



$ 21 , 

23, 

26, 

27, 

27, 

28, 

30, 

51, 

H 

SMI, 

35, 

36, 
41, 

45, 


877 

532 

449 

718 

739 

650 

917 

llll 

696 

722 

756 

104 

•«!> 

441 


lllll 

16 

65 

66 
70 
47 
02 
42 
46 
85 
70 
87 
75 
78 


Contract awarded to John B, Holbrook, and executed under date of 
October 22, 1884. 
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Proposals far constructing dan at Black 1 s Island, 54 miles from Pittsburgh , and repairing 

dam at Broum f s Island , 63 miles btlow Pittsburgh . 





Materlids required. 



2*0. 

Kidder*. 

<p- - 

1 

si 

„2 

slL 

Sm* 

if 

—is 

ti 

cC - 
A ~ 

'C CJ 

33 

« to 

5 8 

Q * 

© —T5 

£, 

;TCh 

c § 
is 

1 

m 

- 

“■3 

8S = 

-r - © 

I 

• 

'I'® 

§§ 

&s 

Sd 

■rj sx 

£ * 

Price per cord of 
brash (88 cords). 

Total 

5 

John B. Holbrook*. 

$24 00 

$23 00 

$0 70 

$0 05 

$0 05 

$3 00 

$24,098 42 

3 


30 00 

23 75 

95 

05 

10 

1 00 

30,150 25 
80,360 01 
31, 236 94 

8 

I. V. Hoaz.-.. 

22 00 

18 00 
21 00 

1 25 


04 

1 00 

44 

C.B. Willey. 

27 00 

l 124 

95 

05 

1 50 

46 

Simon Carmody and Bobert L. 
Mapol . 

28 60 

28 50 

1 20 

07 

06 

1 75 

34,573 90 

37 

Jacob Friday. 

29 00 

20 00 

1 39 


06 

1 60 

36,174 42 

17 

B. G. Huston Sc Co. 

32 00 


1 45 


06 

2 50 

39,607 42 

88 

John Swan. 

29 00 

KMii'l 

1 70 

05 

Q5 

8 50 

40, 776 35 

12 

A. J. Jolly, Sons Sc Co. 

38 75 

82 75 

1 63 


12 

2 76 

47, 207 75 

19 

Jonte, Barton Sc Crane . 

32 00 

30 00 

2 00 


05 

8 00 

48,195 35 

32 

Edwin E. Graham . 

85 00 

25 06 

1 70 


06 

3 00 

49,002 29 

13 

I Merrington Sc Jutte . 

C. J. McDonald Sc Co . 

38 00 

27 00 

2 07 


054 

1 50 

49, 879 73 

10 

37 50 

27 00 

2 37 

05 

2 47 

54,450 04 

14 

T. S. Freeland .,. 

45 00 

25 00 

10 50 

04 

04 

8 00 

* 

181,926 40 


* Conditional bid. Withdrawn in accordance with letters accompanying proposal. 


Contract awarded to Porter, Tucker & 
date of November 4,1884. 


ahan, and executed under 


Proposals for dam at Wheeling Island, 91 miles below Pittsburgh, 

i 




» 

Materials required. 



Ho. 

• 

Bidders. 

* 

Price per M. fset of 
oak (557,360 feet 
KM.). 

Price per cubic yard 
of stone (7,446 
cubic yards). 

Price per pound of 
drift bolts (35,806 
pounds). 

Price per ponnd of 
spikes (6,600 
pounds). 

Price per cubic yard 
of excavation 
(2,000cubic yards). 

Total 

8 

L V. Hoag, jr. 

C. B. Willey. 

$24 00 

^ $1 40 

$0 03 

$0 04 

$0 10 

$25,467 22 

44 

27 00 




25 

26,878 22 

8 

Porter, Tucker Sc Mahan. 

30 00 



10 

20 

27; 237 10 

46 

Simon Carmody and Bobert L. Mapel. 

28 50 

1 20 

07 


23 

28,431 38 

84 

Prince Sc Knglen . 

30 00 

S8i| 


024 

35 

30, 308 98 

IT 

B. G. Huston & Co... 

33 00 



06 

45 

34,232 84 

82 

fid win E. Graham.... 

35 00 

1 70 

EsSlaSn 



34, 744 16 
36,837 82 

19 

J onte. Barton Sc Crane. 

32 00 

2 00 

05 

65 

89 

Kelly Sc By an. 

»M<I« 

2 50 

08 

^m 

25 

39| 396 28 

10 

C. J. McDonald Sc Co. 

WI 37 

2 27 

034 

05 

24 

40, 079 57 

16 

Arnold S. Radford. 

40 00 

2 25 

05 

05 

30 

42,113 20 

42 

J. Sharp McDonald. 

J. C. Wilkins Sc Co .... 

51 00 

2 60 

03^ 

034 

25 

50,071 17 

15 



034 

04 

5 00 

79, 822 81 


Contract was awarded to I. Y. Hoag, jr., and executed under date of 
December 1, 1884. . 


Digitized by 
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Proposals for dam at Captina Island , 107 miles beloto Pittsburgh. 


Material a required. 


Ho, 


5 

8 

20 

28 

8 

29 

40 

17 

1 

82 

19 

10 

12 

42 


Bid d era* 

£ © 

& 51 

o 

a £ 

Q ta—» 

&C^I 

*C c® 

ft 

eg 

ITS 

Js 

a i 

l|® 

% iv 

S’** 

'ES 

>*cT 

© $ z 

© = a 

o 

Su/S 

"C e w 

fi 1 

| 

|s 

B.S . 

*- 5 'So 

kI 

8rg 

£ 

*S2 

*T2 o 
p - 
d CTl 

0 — 

Pi 

* ^ 

^ £ * 

p 

o ft © 
t: « p- 
(X, 

c ^ 

© 

c © 

© © 

fr s 

■ 

ii 

ft 

Total* 

John B. Holbrook. 

$25 09 

r— 

$28 00 

$0 75 

$0 05 

$0 05 

$3 00 

$17,142 » 

I. Y. Hoag, ir. 

23 00 

16 00 

1 30 

03 

04 

1 00 

21, 210 57 

R. Merydith Sc Sons. 

28 00 

23 00 

1 13 

084 

03| 

034 

2 00 

21,414 81 

Dawes, Irish & Co. 

28 75 

26 25 

1 08 

07 

1 50 

21,462 45 

Porter, Tucker Sc Mahan. 

30 00 

25 00 

1 05 

05 

10 

1 50 

21,001 60 

McGrath Sc Fickinger. 

29 00 

24 00 

1 20 

04* 

06 

1 50 

22,709 58 

Simon Carmody and Robert L. 

Mapel. 

R. G. Houston & Co. 

28 50 

28 50 

1 20 

07 

06 

1 75 

22,500 89 

28 00 

27 00 

1 40 

06 

ft 

2 25 

25,173 46 

J. F. King. v . 

28 50 

25 00 

1 60 

04| 

1 00 

20,779 40 

Edwin E. Graham.. 

35 00 

25 00 

1 70 

06 

06 


20.618 85 
33. 476 45 

Jon to, Barton Sc Crane. 

85 00 

30 00 

2 00 

05 

05 

8 bo 

C. J. McDonald A. Co. 

37 37 

27 00 

2 27 

034 

05 

2 47 

! 34, 317 56 

A. J. Jolly Sons Sc Co. 

87 75 

85 00 

1 95 

12 

12 

2 70 

1 35,301 86 

J. Sharp McDonald. 

1 

45 50 

38 00 

2 45 

034 

i . 

034 

3 00 

40, 755 18 


The contract was awarded to John B. Holbrook, and executed under 
date of October 22, 1884. • 


Proposals for dam at Fish Creek island , 112 miles below Pittsburgh. 


K c. 


5 

8 

20 

28 

8 

29 

40 

1 

17 

32 

19 

10 

12 

42 





Materials 

-1- 

eqnired. 


* 

Bidders. 

✓ 

o © 

£ ^ 

^ O 

*-*§ • 

I 1 * 

O 

c 5 

**« 

it 

u % 

s i 

V 

► 

* . 

• 

a 

« 

49 

$ 

n 

oC- 

3 .§ 
p © c 

Ofl« 

«->©>■» 

c.«.2 

Svi'o 

How 

ft 

;| 

c2 

a 

ts . 

s*i 

*» a 
«!s g 

W M © 

•C-c ft 
Ah 

o2 

0 

o 

OiC 

^ 

8 <>J 

O ^ 

?8 

S2 

•c-® 

Ah 

Total* 

% 

Tnhn B Holbroolt 

$25 00 
23 00 

$23 

16 

00 

$0 85 

1 30 

$0 05 

$0 05 

$3 00 

$18.184 25 

L V. Hoag, Jr. 

00 

03 

04 

1 00 

21,910 51 

R. Merydlth Sc Sons. 

28 00 

23 

00 

1 13 

034 

034 

2 00 

21,414 81 

Dawesrtrish Sc Co. 

28 75 

26 

75 

1 08 

034 

07 

1 50 

21,458 45 

Porter, Tucker Sc Mahan. 

30 00 

25 

00 

1 05 

05 

10 

1 50 

21,601 60 

McGrath Sc Fickinger. 

Simon Carmody and Robert L. 

28 50 

24 

00 

1 25 

044 

06 

1 50 

28,128 14 

Mapel. 

28 50 

28 

50 

1 20 

07 

06 

1 75 

23. 50$ 39 

.7 obn *F. King. 

27 00 

22 

00 

1 40 

044 

044 

1 00 

24,059 84 

R. G. Huston A Co. 

28 00 

27 

00 

1 50 

06 

06 

2 25 

26, 215 46 

Edwin E. Graham. 

35 00 

25 

00 

1 70 

06 

06 

3 00 

29,798 85 

Jonte. Barton Sc Crane. 

35 00 

30 

00 

1 75 

05 

05 

7 00 

30. 761 45 

C. J. McDonald A Co. 

37 37 

27 

00 

2 37 

034 

05 

2 47 

34,317 55 

A. J. Jolly So hr 6c Co .. 

38 75 

36 

25 

1 87 

09 

12 

2 75 

35,736 75 

J. Sharp McDonald. 

i 

44 00 

39 

00 

2 45 

034 

034 

5 00 

40,617 18 


Contract, was awarded to John B. Holbrook, and executed under date 
of October 22, 1884. 


Digitized by 
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Proposals for dam at Tin?# Brothers, IS? miles from Pittsburgh. 





Materials required. 


Ko. 

Bidden. 

% 

P 

»!- 

SLSj 

i 1 - 

*3S 

Jtf 

|J:d 

” 1 " 1 " #*1 

o - a | 

o ^ a 

s 

C- 

Is 

0 p-4 ^ 

s v • 

1§1 
fe o ►> 

& - « 
Sv.'a 

£ 

oS 

i! 

§ 

r & 

II 

hi 

Hu 

S ft 2 

| ?.& 

^ . 

li 

§8 

6} 

II 

1 

ill olm 1 • King • - 

$35 50 

122 00 

■TJ/78 

i’ll 

gTgi; f g 

IPIfl 

10 04| 

61 60 

J88 ! 

Dawea. Irish it Co. 

27 25 

26 25 

07 

1 40 

Bill ■ 








8 

l" • .Jlfl il* m m m m mm B « • «gs «P a» «• 

! XLMerrattii Ik Son* .. 

Kil!! 

16 00 

1 25 


04 


»' 

Rjwgn 

23 00 

1 18 

034 

03| 

^KjTjn 

- 3 

Porter,’ TackiSrir St, Mahan.......... 


KVol 


06 

10 

MS3 

29 

McGrath Sc Flckinger. 


24 00 

1 20 

<]Nl| 

if 

1 * 60 

46 

' Simon Carmody and Robert JL 

!' JBHLSlSaJF^>« mmmmmmmm m tt m m » « no m mm mmmmmw 

piii 

■PM 

1 20 

07 


1 76 

17 

JIL ILiir. JILll lLJl.!!!li Jl j iDHHI iji|i» LeO * • • ■» • • ■*• «• *» * • * ,» « 


K^Knn 

1 40 

(Mil 

06 

SI 26 i 

42 

*)!'. Sharp McDonald. 

Jtmte, Barton St Crane. 

44 00 5 


■n 

mBFtf s 

03| 

i | j|t§ , 

10 


25 00 

1 78 

II 8BB 

04 


IBS! 

Edwin E. Graham. 

35 oo 


1 70 

if 

IMS 


12 

JIL «J". Joll y Sons 6 Co............. 

38 75 


1 75 

(Mil 

12 

2 70 

47 

C. JL McDonald «lk Co ...... 

, J «i Jill,* S ll 1 S|d' 'I ill Hi >1311 » m at m '»ot ooo too •• iss iss «o oooi 1001 m mot • » • >ooo « tooi * not 

3S 

27 00 
23 00 

2 28 

2 85 

s? 

“ 

2 47 

1 60 


Total 


6*7, 1111 07 
111 , 1111 61 
28,470 86 
2 «, 210 111 
1,487 16 
138 82 
731 22 


87,084 16 
40,776 60 
42,070 20 
#5,762 42 
50,150 10 
57,756 68 


Contract awarded to John 




King, and executed under date of Oo- 

« 


Proposals for dike at Sand Creek , 220 miles below Pittsburgh . 


Bol 

1 

Bidden. 

* 

• 

Mi 

Price per M 
feet of oak 
(284,560 feet, 
B. 114. 

&te rials reqnir 

Price per cu¬ 
bic yard of 
stone (10,311 
cubio yards). 

... . 

mL 

Price per 
pound of 
spikes (20,813 
pounds). 

Total. 

2 

J *• C/ » IIII HI bmm * • “n* • • W' ®s . at as a too » » » » ran * « • *» « ■ * * « 

$28 50 


60 04 

$16,129 86 

as 

I 11 If 

SHU* m Jllll,* 5| J wlliu m m m m . mm 

24 00 

fill! 

§8 

17,966 78 

8 

1 Jl. V «• iloagt J* *•*«•«*** •osattaatiaiiaetit* 

22 00 

1 25 

03| 

19,877 52 

8 

Porter, Tucker <fe Malian. 

29 00 



IKXEX!] 

46 

Simon Carmody and Bo>ert L. Mapel.. 

^■ 


C *07 

\ t06 

| 21,898 47 

11 

JIL GL Huston A C# 

27 50 

1 4® 

06 

28,509 58 

1* , 

JflDte, Barton & Crane.. 


1 75 

04 

*4,835 82 

• 

Sheldon S. Eaton. 


r jwm 

05 

28, 776 75 

46 

jp 8 # tin ^ - . » »-■»♦•« •» m m m m m 

34 50 

1 90 

04 

SalEJEEXE 

12 

m J 8 ”# f Sons »»*«»•»*«»««.««. * * m #«.«»■ 

41 00 

1 95 

12 

34,220 97 

18 

C. J. McDonald St Co . 

36 37 

2 47 

084 

37,115 18 

47 

J 1 * • m m m m mm* 

80 Q0 

2 95 

06 

40,203 03 


* Bolts. t Spikes. 


Contract awarded to J. G. Graham, and executed under date of Oc¬ 
tober 27,18S4. 
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Pmpmals for dike at Eight Mile Bar, 453 milm Mow Pittsburgh . 




Materials required. 


No. 

Bidders. 

<8 

Price per M 
feet of oak 
(463,838 feet, 
B. M.). 

Price per cu¬ 
bic yard of 
stone (15,811 
enblc yards). 

Prloe per 
pound ordrifl- 
bolts maid 
spikes (31,913 
pounds). 

Total. 

9 

4 

Ware &, Pyle*—.. 

J. J. Shipman.. 

618 45 
19 0© 

60 83 
94 

*°$ 

622,609 55 
24,588 74 

2 

J. C Gran am... 

24 75 

94 

04 

26,938 10 

35 

W. H. Wheeler... 

26 50 

94 

03 

27,582 45 

5 

John B. Holbrook.... 

24 00 

1 10 


29,459 74 
80, fill HI. 

19 

Jonte, Barton Sc Crane... 

23 75 

1 20 

04 

22 

P. H. Kelley.. 

H. S. Hopkins Sc Co. 

28 00 

J 10 


80,885 94 

21 

28 00 

1 17 

05 

82,311 84 

8 

JL# V”* U oiliisipjj | i,I i 9 

20 00 

1 50 

08 

33,400 56 

46 

Simon Carmody and Robert L Mapel... 

28 50 

1 20 

( t07 

) J06 

| 33,587 27 

17 

JJILi C.sl u <88 Hnftton «i 

29 00 

1 35 

t, 

06 

34,958 28 

41 

P. Kendrick Sc Co .. 

30 00 

1 45 

04 

87,2881 86 

24 

L. Hommedien Sc Bloom.. 


1 50 

04 

40,264 61 

20 


28 00 

1 75 

05 

41,482 111 

23 

Jliilll « 13# Bnrke C,/Ci ««« * # ■ «» *»»* «• * . . * <»«• • 

30 00 

2 00 

05 

46,307 64 

10 

C. J. McDonald & Co. .. 

43 00 

2 87 

03* 

65,250 33 

18 


27 49 

4 70 

02.85 

86 , 216 01 


* Informal. t Bolts. }: Spikes. 

s 

Contract awarded to John J. Shipman, and executed under date of 

November 28,1884. 






Sun, 5© miles below Pittsburgh, 


Mo. 


22 

46 


33 

8 

41 

5 

21 

11 

23 
17 
19 
43 

24 
27 


Bidden. 


Ware it Pyle*... 

Kirk Sc Co... 

P. H. Kelley. 

Simon Carmody and Robert 

Mapel .... 

J«J. Sb ipman .............. 

Boyer Sc Stites.. 

I. 1 Hoag, jr .... 

P. Kendrick St Co..... 

J. B. Holbrook.. 

H. S. Hopkins Sc Co.... 

RC. Howell ... 

M. D. Burke Sc Co.......... 

R. G. Huston Sc Co.. 

Jonte, Barton Sc Crane..... 

Hay®*, Arm Sc Co.... 

L. Houunidien Sc Bloom ... 
Eaton Sc Stone... 


• » • m 


# a 


• ■ w m m 


Materials required. 


S3 

P. 


IIU 

P"'t 


#4 00 

2 50 

3 00 


15 
75 
40 
50 
95 
00 
3 75 
5 50 


7 

2 

3 

7 


7 

® 


00 

00 


10 00 
8 00 
20 00 
11 00 


© 

Ti 

U 

S-j- 


62 25 
1 60 
1 50 

1 75 

2 50 

2 30 

3 00 
2 25 
2 50 

40 
75 
00 
2 75 
5 00 
80 
00 
80 


3 

1 

2 


1 

4 

2 


H 

JO CIO 

d r: 
o w 


to® , 

&L 

• © IE 
© ♦»« 
’Z • 

P-I 


it 

.I-«S 

.I&8& 

| gJJ 

t p- 

ii'ii 


$0 83 
1 10 
1 00 


1 


1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

3 


95 
20 
60 
10 
21 

96 
80 
50 
75 
60 
50 


m 04| 
07 
04* 

07 
07 
08 
05 
05 
07 
04 
04* 
08 
06 
04 
05 
04 
05 


M 

fc s 

s 

xl 


$18 45 
28 00 
80 00 

28 50 
20 00 
18 00 
20 00 
30 00 
25 00 
28 00 
24 75 
30 00 
30 00 
24 00 
28 00 
33 00 

so m 


In form «1, 


« 

•IL 

'sS 

M 

ll 


$17 45 
23 00 
28 00 

36 00 
20 00 
18 00 
20 00 

29 50 
25 00 
27 50 
80 00 
35 00 
33 00 
10 00 
27 00 
33 00 

30 00 


<5^ 

S-3 

£ 9 

© © 

•© & 

Po 

13 

S| 

%r 

4 


■g-3 

U 

II 

si 

xi 

i® 


$0 04* 60 04* 


07 
04 

07 

S) 

03 

04 

05 

04 

06 

05 

m 

©4 

©3 

04 

05 


07 

04 

06 

05 

05 

04 

05 

05 

07 

05 

05 

06 

04 


Total. 


04 

06 


$44,316 96 
44,479 40 
44, flit 75 

49,426 00 
50,423 50 
51,442 55 
54,776 70 
56, lira® 45 
57,438 40 
62, 515 00 
65,446 Oi 
118,900 50 
71,290 III 
01,455 20 
95,870 40 
95,088 00 
100,847 00 


Contract was awarded to Kirk & Co., and executed under date of 
October 22, 1884. 
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Proposal* for dike at Flint Island , 683 miles below Pittsburgh, 






Materials required- 




No* 

Bidders* 

b 

J 

P. 

© 

9 

V 

*£ 

Cl 

A 

T 

a 

u 

Shi 

Z-i 

‘E~ 

CL 

"3 ~ 

© ® ^ 

x * ^ 

£Z 

11 

O a ^ 

3 - 

o-d P 

ess.. 

© +* o 

•Sgtt 

£ 

p* 

m 

wS 
c - 

m 

^ © 

V! 

eg 

L w 

j Q 
a 

© . 

ea 

JS ** , 

n i 

-» . 

© . 

|s 

£ 

4^ 
‘E ■ 

2 i 

e r 

Sg 

A , 

t — 

© 

£ 

i 

1 s 

S £ 

L* 

© 

-.M. 

X E* 

m 

H-t 

Total- 

6 

John H. Morris. 

$7 50 

$0 90 

$1 08 

90 08 

$26 00 

$26 00 

$0 05 

$0 04 

$78,901 27 

7 

Kirk Sc Co. 

2 50 

1 75 

1 10 

07 

22 00 

22 00 

07 

07 

93,226 23 

8 

T. V. Hoag, jr. 

2 75 

2 75 

1 75 

85 

1 20 

05 

18 00 

18 00 

30 00 

03 

03 

96,320 94 

97,753 01 

48 

1 

Simon Carmody and Robert L. 
Mapel. 

1 15 

07 

28 00 

07 

06 

25 

Joaenh Covne__ 

2 55 

2 37 

1 80 

1 10 

1 37^ 

09 

85 00 
24 75 

40 00 

07 

07 

110,391 10 
112,947 46 

11 

R, C.Howell. 

6 00 

05 

30 00 

04 

05 

44 

C- B* Willey. 

4 75 

1 40 

1 65 

05 

27 00 

25 00 

05 

05 

115,629 99 

4 

J. J. Shipman. 

1 75 

2 50 

1 50 

07 

21 00 

20 00 

05 

05 

119,804 61 

21 

H. & Hopkins and Co. 

4 00 

3 20 

1 18 

04 

28 00 

27 50 

04 

07 

124,005 83 

m 

Lynch, McQnade Sc Co. 

M. D, Burke &Co. 

6 00 

2 00 

1 75 

06 

29 00 

29 00 

06 

06 

184,053 82 

28 

7 00 

2 00 

1 75 

08 

80 00 

35 00 

05 

05 

136,636 96 

17 

R. G. Huston Sc Co. 

10 00 

2 75 

1 50 

06 

32 00 

35 00 

06 

06 

146,326 40 

19 

Jonte, Barton Sc Crane. 

12 00 

7 00 

2 00 

05 

27 50 

30 00 

05 

05 

241,546 55 


The proposal of John H. Morris, of Evansville, Ind., was accepted, 
but he died before the contract coaid be made, and so the matter fell 
through. 


Proposals for dike at Grand Chain , 946 miles from Pittsburgh, 





Materials required. 



• 

„ Bidders. 

4 * U 

JS. 

as 

*5. 

§* 

Stone (34,026 cubic 
yards), price per 
cubic yard. 

Drift-bolts (78,006 
pounds), price per 
pound. 

Brush (1,200 cords), 
price per cord. 

Total. 

8 

I. V. Heap Jr . 

fil^OTjCfr .It** SiiiJOp «•*#■-#«»•*«'■ !*•*** ■.+++# i • *■ 

$22 00 

$1 25 

Cents. 

.03 

$2 00 

$78,769 17 

40 

27 00 

1 24 


1 25 

81,071 08 

46 

Simon CHrmoily and Hubert L. Mapel __ 

28 50 


.07 

1 75 

82,716 62 

21 

FI, S. Hopkins .-.. *- 

27 50 

1 27 


3 75 

83, 552 85 

4 

ij" ■«- fj" m SbipiUHIl * * * A*«t^***-»-*l***^ 

21 00 

1 75 



91,737 90 

19 

Jontc, Burton & Crano ... 

30 00 

2 00 



116,483 88 

17 

JL G* Huston Sc Co .... 

32 00 

2 25 


2 50 

122, 779 21 


Contract awarded to I. Y. Hoag, jr., and executed under date of De¬ 
cember 1,1884. 

As authorized by the Chief of Engineers (letter of January 5,1885), 
the following proposals for lengthening the United States snag-boat E. 
A. Woodruff were received in answer to circular letter from this office, 
dated January' 12, 1885, and opened February 3, 1885. 


Digitized by 






























1784 BEPOBT OP THE CHIEF OP ENGINEEB8, U. 8. ABJIY 


Proposals for lengthening the United fitates snag-boat E. A. Woothruff. 






1 Allen it BUdsdell .. ... . . 

2 Queen'City Bridge and Steam Forging .Company 


New partis New parts ol 
of hull to be hull to be of 
of iron. mild stMl. 


$16, 500 
III, 000 


$ 17 . 0 » 
10 , 05 ) 


Contract was awarded to Messrs. Allen & Blaisdell, of South Saint 
Louis, Mq., and executed under date of February 20, 1885. 


WORK DONE DURING THE YEAR. 







Pittsbtm 








» 1 1 m 













t » 


work has been op 
t engineer. 

irbor act passed, ii 



season. Work was resumed on May 19, 1885, and by the clpse of th$ 
fiscal year matters were so fa^ advance^ as to warrant tfija assertiap that 
the work would be ready for navigation |jy the middle of August. 

J4r. ifertip’s repprt is as follows: 

REPORT OF WILLIAM MARTIN, ASSISTANT ENGINEER. 

* • 

i 

The work done during the year is as follows : 

Fixed dam. — The tjalauce of theshe&thing on the down-stream face (a width of 4 
feet its entire length) of the fixed dam was pat on; 200 cubic yards of gravel were 
placed on np- stream side to prevent leaks. During the flood of February, 1684, con¬ 
siderable scour took place at the base of the right and left hand cribs, and to secure 
these cribs and prevent further scour 165 cubic yards of riprap stone were placed at 
left-hand crib and 80 cubic yards were placed at right-hand'" crib, which puts the 
fixed dam in good condition. A deposit of about 5 feet has taken place above the 
dam since its construction. 

Water-tanks .—The foundation for the water-tanks, containing 476 cubic yards of 
masonry, was completed October 31, 1884. The tanks, two in number, having a com¬ 
bined capacity of 79,000 gallons, were completed January 9,1865, and are first-class 
in every respect. 

made. 


Pier on 



levee has been constructed from a poiimt ineiif* the head of the is)and, iFiii niiiiiig parily 
across its head and extending fiown the left-hand shore to the crib work of the fixed dpm. 
this jeyee ip constructed wholly of earth, with the top piante4 with locust trees and 
the slopes with willows. This is all the work that at present seems necessary for t|ie 
protection of the island. 

Recess imlls, <fc.—The upper recess walls and a portion (20 feet) of the land wall 
coping hqs been l^i 1—|p all, 75 cubic yards of masonry. 

Gate machinery.— The machinery for operating the upper lock gate has been placed 
in position. 

fficfcete.—All the wickets (27 in number) belonging to the Chanoine Data at the 
head of the lock h^ve bepu irpned. 

Cqffer-^ams ,—The pofier-dams indexing the lock-chamber ^prq bpgpn .Jupe 15,1885. 
and were finished June 19, loo5. Tlie puddling material for these fiams was procured 
from deposit inside of the gniding cribA " - , .“ ' ' ■ ■' 

Lock-gates.- .-One of the lock-gates has been framed and is ready for erection. 

August 21, 1884, we began to raise the service bridge of the weirs, and to fit th 
platforms to weirs No. 1 and 2 (those of weir No. 3 having been completed). Con 
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siderable difficulty was exgerj 



deposited over them, whic 1 
feet ever the sill. As we a 

the middle of weir No, 1, where the trestles were clear. 

* While a tpjnporfiry mapeuyerpg boat was being fixed up the wickets of the weirs 
were raised from the service bridge and a temporary dam built across the bead of the 
lock to prevent the water from passing through the lock when the dam was raised. 
At noon, on August 26 we began to raise the wickets of the pass with oar improvised 
boaty and we finished the last wicket on the 28th, at nqou. As the stage of water in 
tfie river at’the" time of raising the daqi was very loyf, there befog but 1-9 feet of 
water over the sill, there was’ not enough force in the current to clear the gravel 
which had deposited on the hurters; owing to this, quite a number of the props were 
not properly seated, and when the head of water accumulated the wickets were forced 
down. In jraiaing the second time all deposit was removed. 

The dam remained up until October 5, 1864, when a rise i 
lower it. 

We began to lower the dam from the Davis Island end of weir No. 3, which we did 
from the service bridge in the following manner: A hook pole was used with its an- 



in the river compelled us 


gle about 91° to the axis of the pole so as to release freely; a hold was taken to 
top ban ell © plate of tlfi© w icket; wjien the ppop was dr$wn forward far enougb to 
drop off the second step of the hurter the pole was iriven a twist which released the 


hurter the pole was given a twist which released thp 


axop 

hock from thb handle. By this means, when we were not retarded by driftwood or 
Otherwise, we could drop three wickets per minute. A great deal of large driftwood 
had accumulated, some of it about. 40 feet long, which was difficult to handle in the 
swift .current. This retarded the speed of lowering considerably. Taking all the 
delays into account, with onr temporary appliances, the time occupied per wicket in 
lowering the whole dam was a little less than two minutes. 

Seven of the steel cross-heads in the pans were found broken, five of which were 
ypmqved apd replaced by wrought-iron ones. The other two are yet to bp replaced. 
Twelve of the female hinge-leaves (steel castings) have plso been Woken. 

In my investigations to determine the cause of the breakages I consulted several 
manufacturers in Pittsburgh, whose experiences have been similar to our®. Non© of 

‘Ik It’ll iHPlUuHBaA 4 rfly lllTf If « A Jll ,111'ODi Mi I AAtllMV, mo. 'll % <ar* JHOu mPm. Mi'V » A '»!»' W will «|f Ill’ll, A li'% 'MmII'IDl jII'Di, Kva irtoIMI'lidBl in Act; mm inipa mmw 1L, 4 JA Ilk w** iirto, 1‘fc 1 kill 



reduce the cross-section 20 per cent., and frequently a casting which would present 
unsound surface would be sound internally. The fracture generally showed a 

m <iii m 1U , n « ’»»« ’ '«» » u in ii w . . » j*ii j. """ m « w in ' 


bright metal resembling white east-iron. In respect to the future use of steel cast¬ 
ings far movable dams, my opinion fa that in the present knowledge of the mamifapfe? 

la 


of jarring consistent wil 

Oh December 6, 1884, we were notified by the United States signal officer stationed 



ure of steel castings wrought-iron is safer, more reliable, and yrill stand any amount 

with the safety of the structure. 

‘ id States sign 

at Pittsburgh that we Would he supplied with a daily copy of the flood warnings is¬ 
sued by h q{&ce. In accordance with that notice we havp been in daily receipt pf 
warnings. 

The work remaining to bp done in order to put the dam in operation is as follows:. 

The framing of the remaining lock-gate, and the erection of both. 

' The framing and erection of two auxiliary gates. 

Placing the timber sills for gate foundations, setting .the conrses of cut-stone :ii|i«-- 
ry ]ti©lb|r the Jowef juaju apis, concreting between thft sills, and paving between 
i© gate-tracks. 

Completing the Chanoine Dart at the head of the lock, which consists of putting 
in six anchor-belts, placing the hurters in position, putting in horse-box sill and the 
ipain sill, .and assembling the wickets, hflroes, and prpps. 

Placin, seven filling and two flushing valves in the river wall. 

Placing t}ie turbine and pump in the river wall, setting the hydraulic jacks for op¬ 
erating the valves, laying the water-pipes from the puffip in the river wall to the 
water-tanks; also the pipe across the lock to supply the hydraulic jack for operating 
the fivpr-wall yalyes. 

Putting breach weights on navigable pass pickets. 

Clearing out all debris from the lock 
land-walll nclosmre. 

‘ Putting on screens over filling valves in gate recess. • • 

on the lower recess walls and fipiund machinery walls, 
iigoving coUpf-dams. 

t 

Owing to the late date at "which contracts were awarded, work of 
eoostri d on m u mew dams and dikes could not M cop m enced until 
the spring of 1885, and th i rise in the liver during May and June has 
delayed work considerably. 


m the loo chamber, it will be used for filing up thp 
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Merriman Bar, 9 miles below Pittsburgh. —Building a dike 2,200 feet 
long, under contract with J. B. 'Holbrook, dated October 22, 1884, 

Work was started on June 17, 1885, and at the close of* the fiscal 
year the crib-work had been completed for a distance of 170 feet, and 
filled with stone. No paving had been done. 

There have been 18,240 feet B. M. oak timber, 270 cubic yards rip¬ 
rap stone, 485 pounds bolts and spikes expended, and 172 cubic yards 
of earth have been excavated to secure a good foundation for the root 
of the dike. 

Black?8 Island, 54 miles below Pittsburgh .—Rebuilding old dam to dose 
the right hand chute, under contract with Porter, Tucker & Mahan, 
November 4, 1884, 

Work was begun June 20,1885, and at the end of the same month 75 
feet had been finished, with the exception of paving. The dam is to be 
2,650 feet long. 

The following materials have been expended: Oak timber, 9,281 feet 
B. M.; hemlock, 2,920 feet B. M.; stone, 178 cubic yards; bolts and 
spikes, 734 pounds; and 57 cubic yards of earth excavated to secure a 
foundation. 

Brown 1 8 Island , 63 miles below Pittsburgh .—Repairing dam under con¬ 
tract with Porter, Tucker & Mahan, dated November 4, 1884. 

The dam at Browns Island, which had been somewhat injured by ice 
during the wiuter of 1883 and 1884, was thoroughly repaired by the con¬ 
tractors in the fall of 1884, the following materials being expended on the 
work: Oak timber, 645 feet B. M.; stone,.461 cubic yards; drift-bolts, 2i§ 
pounds; spikes, 10 pounds; brush, 33.7 cords; gravely 1,161 cubic yards. 

Wheeling Island , 91 miles below Pittsburgh .—Building a dam 500 feet 
long to close the chute behind the island, under contract with I. V, 
Hoag, jr., dated December 1,1884. The dam is to be connected with 
an abutment on each shore 2<MI feet long, 2§ feet high, 19 feet wide at 
the bottom, and 14 feet on the top. 

Work was began June 1. 1885, by excavating the banks to secure 
proper foundations for the abutments. At the end of the fiscal year 
3,000 cubic yards of earth had been excavated, and a section of timber- 
work of the abutment on the right bank 19 feet wide, 64 feet long, and 
5 feet high had been completed and partially filled with stone. 

Materials expended were as follows: Oak timber, 5,190 feet 
riprap stone, 110 cubic yards; bolts, 51,975 pounds. 

Captina Island , 107 miles below Pittsburgh .—Rebuilding old dam to 

October 22, 1884. 

Though work was begnn here in the early part of June, 1885, nothing 
could be done during the fiscal year other than to level off the top of 
the old dam for the reception of the new superstructure. The dam, when 
completed, will be 1,800 feet long. 

Fish Creek Island , 112 miles below Pittsburgh,— Rebuilding old dam 
to close the left-hand chute, under contract with J. B. Holbrook, dated 
October 22, 1884. 

Work commenced June 20, 1885, and at the end of the same month 
the top of the old work had been leveled off to receive the new super¬ 
structure, and 220 cubic yards of earth had been excavated for the 
foundation of the root of the dam. 

Three Brothers^ 157 miles below Pittsburgh .—Building a dam 2,550 feet 
tong' fromi the West Virginia shore to the head of Middle Brother, thus 
closing the chutes between West Virginia and Upper Brother, and be¬ 
tween Upper Brother and Middle Brother, under contract with J. F. 
King, dated October 23, 1884. 
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Work was begun during the week ending June 13, 1885, by excavat¬ 
ing 525 cubic yards of earth to secure a good foundation for the root, 
and by rfprapping the bank to prevent scour. At the end of the year 
the crib-work had been completed for a distance of 609 feet, and about 
three-fourths filled with atone; 106,915 feet B. II. , oak timber, 1,238 
cubic yards of stone, and 9,458 pounds of bolts and spikes were ex¬ 
pended in the work. 

Sand Creeks 220 miles below Pittsburgh .—Constructing a dike 1 ,500 feet 
long from the West Virginia shore, under contract with J, C. Graham, 
dated October 27, 1884. 

Work was begun May 25,1885, and at the close of the fiscal year the 
shore protection was in place, and the dike completed, except the pav¬ 
ing, for a distance of 200 feet. 

The following materials were used in the construction: Oak timber, 
30,084 feet B. M.; riprap stone, 1,744 cubic yards; bolts and spikes, 232 
pounds. 

Eight Mile Bar, 453 miles below Pittsburgh .—Construction of dike 
from .Kentucky shore, 2,300 feet long, under contract with J. J. Ship- 
man, dated November 28, 1884. 

Work was begun May 13, and on June 30, 1885, the timber-work was 
completed for a distance of 550 feet, and filled with stone. One hun¬ 
dred and twenty-five feet were paved. 

The following materials were expended: Oak timber, 74,835 feet B. M.; 

riprap stone, 4,471.7 cubic yards; bolts and spikes, 5,015 pounds; earth 
excavated for foundation,* 198 cubic yards. 

Rising jS«m, 51)2 miles beloto Pittsburgh. —Building a dike 2,5CM) feet 
long, under contract with Kirk & Company, dated October 22,1884. 

Work was commenced May 4,1885, and at the end of the year the 
substructure of the dike, consisting of two rows of piles, 30 feet apart, 
and partially filled with brush and stone, was completed for a distance 
of 720 feet. Materials expended : 332 piles, 1,622 cords of brush, 3,024 
■ cubic yards of riprap stone, 7,020 feet B. M., oak timber, aud 280 pounds 
of bolts; earth excavated to secure a good foundation for the root of 
the dike, 225 cubic yards. 

Head of Grand Chain , 943 miles below Pittsburgh .—Construction of a 
dike 3,000 feet long, under contract with C. M. Cole, dated July 12, 
1879. At the close of the fiscal year ending June 30,1884, the sub¬ 
structure of the dike had been built to a length of 2,700 feet, and the 
superstructure completed to within 30 feet of this distance. Work was 
resumed in August, 1884, and the dike completed to its total length, 
3,000 feet, in November. The contract for this work was let in July, 
1879, and it was not finally completed until November, 1884, thus re¬ 
quiring six working seasons. The unusual duration of the period of con¬ 
struction was due to the proximity of the Mississippi River and to the 
disturbing influence of floods in the latter river. Unless both rivers 
were low no work could be done, and favorable conditions existed so 
seldom in both rivers that the average available working; season in any 
one year was only about six weeks. 

This dike is a crib-work of squared oak timber filled with stone, and 
resting on a substructure of cribs of round timber. It is 3,000 feet long, 
20 feet wide, and its top is even with the 10-foot stag© in the river. 
There was consumed in its construction— 

Ron id timber 
Square timber 
Brash ........ 

Bolts ......... 

Stone ........ 
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Itie cost of tills <|i|co ? exclusive of ipspectiop, wm $50,661.77, which 
Is at the rate of $16.89 per running foot, 

Oratid Gkaift , 946 miles frqm Pittsburgh. —Bailing a third* (interme¬ 
diate) dike, 3,0<K) feet long;, under contract with L V. Boq.g, jr., dated 
December 1, 1884. 

Work was begun here about the middle Qf Way, tint owing to high 
water, due to back water from the Mississippi River, at the close of the 
fiscal year onjy a portion pf the shore protection had been put in place. 

There bad been expepded on this work 6-44 cords of brush and 2,319 
cubic yards of stone. 





ack 







DREDGING, 

did not pass 
l any work o 
Jh 







as the 
ttion of 


As a consequence, the Qhiq did npt get tp work until September 6 and 
the Oswego until September 20. As we are now in possession pf two 
first-class dredge-boats, with iron bolls and cranes, no such delays are 
like to occur in the future. 

Operations for the season were suspended 0 p December J.7, at which 
late jthe dredges went into .winter quarters at Paducah, Ky. Mr. E. J. 
Carpenter, assistant engineer, was in charge of both dredges. 

The following is a statement of the season’s work s 
picking River IJar, 466 miles below Pittsburgh. —Thp improvement at 
this place consisted m the removal of the point of the rock bar aPfi 
the loose rock which had been throw** put by the Licking Ifiver. Jilt 
resulted in widening the channel 25 feet. 

In making a second put to secure an additional increase in width, th§ 
bar was found to consist of solid rock, and the work wa# abandoned as 
too destructive to the dredge machinery. 

Excavation made September 6-9, 370 pubic yards. Wreck removed, 
one. 













way as 






he 











stream emptying into the Ohio at this point subsequently cut down and 
projected info the river? thus necessitating a partial renewal of the dredg¬ 
ing operations, 

It is pot probable that any further work will be necessary, and thp 
improvement paay be considered as permanent. 

Excavation made September 10-JIB, 3?318 cubic yards. Snags re? 
pioyed, three, weighing 4 tons. 

Rising Sun Dike, 5()1| miles below Pittsburgh.—Tk* work at this place 
consisted itjij the removal pf the river end of the dike in order I# give 
room for the new channel to be created by a dike from the Indiana 
shore. 

Owing to the low stage of the river, it was found necessary to remove 
a portion of the gravel bar above and below the dike, and to bank a 
portion of the spoil in order to obtain water in which to load the scows. 
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This greatly increased the amount of excavation, and necessitated 
handling a considerable portion of it twice. 

There were 4115 linear feet of the dike removed, and all the stone liras 
taken out to a depth of from 7 to 8 feet low water. 

Excavation made September 19-October 3,14,527 cubic yards. 

Snags removed, one, weighing 9 tons. 

Warsaw Bar, 525 miles from- Pittsburgh.— 1 Tbe improvement at this 
place consisted in dredging a channel through the bar, thus deepening 
and straightening the crossing. Excavation made by the Ohio, October 
0-17, 15,768.5 cubic yards. 

Center Rock , 834J miles below Pittsburgh .—This rock is a mass of in¬ 
durated clay lyihg directly in the channel. A portion of the upper stif- 
face was removed in 1879 by blasting, but as the area was great (i35 
feet by 35 feet) and the material soft, it was decided to complete tbe 
work by dredging. This was successfully done to a depth of 3 feet be¬ 
low channel depth, thus making a permanent improvement. 

Excavation made October 30-November 4, 1,760.3 
weighing 2 tons was removed from the channel. 

Carrsville } Kentucky , 881 miles below Pittsburgh .—Two rocks 
moved from the lauding November 10, weighing 6.8 tons. 

Brooklyn Rock , Illinois , 923 miles below Pittsburgh .—This rock lies 250 
feet from the shore, in the channel opposite the town of Brooklyn. It 
appeared at low water as an island, 150 feet long by 45 feet wide, rising 
to a height of 4 feet; at the level of 1 foot below low water it covered 
ati area of 200 by 100. It was formed of two thicknesses of firmly ce¬ 
mented gravel, 1 to 3 feet thick, resting on a bed of soft gravel. 

Before the dredges arrived a blasting party worked on the rock, 
breaking up the crust with Hercules powder, and the operations of 
blasting.aud dredging were continued until the close of the season. It 
It as impossible to break up the crust by dredging alone, as it was ce- 
toentei by one of the salts of iron, and rang under the hammer almost 
like metal. 

Portions of tine wrecks of one steamboat ana two barges were found 
dn the rock, one of the latter containing a load of hoop-poles in tatigled 
masses that had to be removed by hand. 

'When the season’s work closed the rock had been wholly removed to 

feet below low water, but there still remained a bar of ce¬ 
mented gravel connecting the lower end of the rock with the Illinois 

Material removed November 28-December 17, 7,620.5 cubic 




Jackson Rock , Grand Chain , 

of rocks, bavin 







miles below Pittsburgh. —This rock is 
area of about teh acres. It lies off 
hr in the channel. AH the high points, 
which constituted what was formerly known as the Jackson Rock, were 
out down in 1876, and afterwards in 1879. The increased current caused 
by the dike developed “breaks” over a large area, and it was hoped 
that the powerful Ohio River dredges might remove some of the mate¬ 
rial without preliminary blasting, but the result did not justify our an¬ 
ticipations. All the broken op material was readily removed to a depth 
of 3 feet below the bed of the river, but the dredges were powerless to 
handle the rest. It will be necessary to build special blasting boats for 
service at the Grand Chain, and subsequently to complete the work 
with the dredges. 

Excavation made November 14-25, 713 cubic yards. 

Snags removed from the channel, two, weighing 7.6 tons. 
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The accompanying tables show the amount and cost of all dredging, 
wrecking, Sc., for the season of 1884: 


DBSDGES IN COMMISSION, 1884. 


Tim© at work: 

Dredginggravel, &o..... 

Dredging rock, So ............. 

Wrecking, snagging, &o ....... 


Time. 
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Gravel, &c., excavated per day of work . 
Rock, &c., excavated per day of work 
Gravel, &c., excavated during the season 
Rock, &c., excavated during the season . 
Wrecks removed. 

Snags removed..... 

Snags removed..... 
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Equipment: 
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DREDGES OUT 
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In ordinary.. 

Annual spring repairs 
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Salaries inordinary ...... $708 52 

Towing, fuel, &c........................................................ 372 50 

Total orin dinary.................... 1,981 07 
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Salaries during annual spring repairs....$2,609 26 

Annual spring repairs ................................................... 2,307 85 

Total out of commission............ .. 5,998 18 


Pear day out of commission... 

Per day in ordinary...... 



22 72 
5 40 


COST OF WORK, INCLUDING ALL EXPENDITURES DURING 1884. 


Dredging gravel, &c ... 

Dredging rock; &c ......... 

Wrecking, magging, &o ... 
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Total.... 
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Cost per unit: 

Per cubic yard of gravel, &c., excavate 
Per cubic yard of rock, &c., excavated 
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SNAG-BOATS. 


The snag-boat E. A. Woodruff, under command of Capt. W. H. Chris¬ 
tian, began operations August 14, and worked over the river as follows : 
Front Cincinnati to Cullom’s Ripple, 5 miles from Cullom’s Hippie to 
Catlettsburg, 157 miles; from Catlettsburg to Bonanza Bar and return, 
75 miles from Catlettsburg to Cincinnati, 152 miles; two trips from 
Cincinnati to Louisville and return, 528 miles; from Cincinnati to 
Evansville, 272 miles; Evansville to winter quarters at Paducah, 182 
miles, arriving at the last named place December 24, 1884. The total 
distance traveled during the season, including several minor trips made 
while passing over the river on the general routes above mentioned, 
,314 miles. 








Landing, Cincinnati; the wrec 
channel opposite Madison, Iud.; 
Water Works, the wreck of the 

steamer Thauauser opposite Cypress Bend, and the wrecks of three 

model barges, one from Barrett’s Coal Landing, Cincinnati, another from 
O’Neill’s Landing, Louisville, and the third from Henderson Bar. 

The six largest snags were three sycamore trees taken from 
’ near Walnut Bend, one measuring 5 feet in diameter at 
and weighing 142.7 tons, another measuring 5 feet 4 inches in 
at the butt, and weighing 207.8 tons, and the third measuring 

butt, and weighing 203.7 tons; a sycamore tree from 
the channel about 11 miles below Madison, Inti, measuring 4 feet 10 
inches in diameter at the butt, ami weighing 143.4 tons; a cottonwood 
from the channel opposite the head of French Island, measuring 5 feet 
in diameter at the butt, and weighing 117.7 tons; and a sycamore from 
the channel below Casey villo, Ky., measuring 5 feet 10 inches in diam- 

weight of 







iver. 

* ' C3 \ W ' 8 

406 

Pittsburgh to Marietta 171 miles; from Marietta to winter 

mile*, arriving at the latter place 
The total distance traveled during the time engaged on the upper 
Ohio, including several trips made while passing over the river as given 
in general above, was 1,132 miles. 

There were removed 243 snags, and four wrecks were either wholly 
or partly destroyed. The average weightof twenty of the largest snags 
removed was 12.2 tons. 

The total of the snagging work done on the river during 1884, includ¬ 
ing what was done by the dredges, was therefore as follows: 

Snags removed_.........-.................................. ............ 1,034 

Sew wrecks wholly or partly removed ......................._............. 54 

Old wrecks wholly removed ......... 5 

Leaning trees felled .........._.......... 5 

Cubic yards of rock removed ............ 197 

113 b t .OO 
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This season’s work demonstrated very clearly the necessity of having 
a snag-boat of lighter draught than the Woodruff, Owing to tjie 
lateness of the date on which the Woodruff started out, she was un¬ 
able to get above the mouth of the Big Sandy, and while working from 
that point to Cincinnati it was thrice necessary to send the dredge 
tender to her assistance and deepen the channel by the use of a long 
scraper attached to a dump-scow. The Woodruff managed to do effi¬ 
cient work below Cincinnati by hiring two lighters and placing all mov¬ 
able articles on them. 

After careful study I concluded to recommend that the snag-boat be 
lengthened 45 feet, and with the approval of the Chief of Engineers 
proposals were invited for this lengthening, and the contract was 
awarded to Messrs. Allen & Blaisdell, of Saint Louis, Mo. At this writ¬ 
ing the work is nearly completed, and it is expected that the Woodruff 
will be at work early in August. The present draught of the boat 
with a full load of coal is 39 inches, and it is thought that she will be 
lightened up to 31 inches. , 



Advantage was taken of the extreme low water prevailing in the 
upper Ohio to remove the rocks which obstruct navigation at various 
places during medium and low stages of water. 

In order to prepare for a change of channel at Merriman, 9 miles be¬ 
low Pittsburgh, 478 rocks, lying on the bar, were broken up by Masting 
with dynamite. Heavy charges were used in order to break the rocks 
fragment® so small as not to require removal. Owing to the receipt 

of a protest from the Pittsburgh Coal Exchange against.any change of 

channel at this locality, the project wm abandoned. 

Under an informal contract the steamer Iron King, commanded by 
•“ x J. F. King (with Capt. Marshal Hays as inspector) worked dur¬ 
ing October and November. 

The following table gives a summary of this work; 



Miles 

below 

Pitts* 

burgh. 

Shoals. 

Large 

rooks. 

« 

Small 

rooks. 

Esti¬ 

mated 

weight. 

Remarks. 

196 

Vuatapha Island............... 

Sand Creek... 

Number. 

73 

ifumber. 

90 

Tom. 

108 


219 

6 


10 


224 

Old Town Bar. 

3 

40 

6 


228 


4 

none 

12 


234 

Letart Falls....... 

22 

none 

90 


235 

Brinkers Reef.... 

131 

110 

149 


mg&Z Dm 

Wolfs Bar. 

23 

no 

258 


256 

Eight-Mile Island.. 

Galii polls Island. 

21 

150 

34 


266 

56 


60 

Also from channel at head of 

to 

267 

274 

Raoooon Island —... 

# 

8 

150 

9 

island, one coal boat and 
one snag. 

Six snags from obannel near 
foot or island. 

Also two snags from channel 

278 

Crab Creek Bar ... 


no 

3 


Straight Ripple.. 

45 

150 

107 

opposite bar. 


Total... 

392 

1,400 

846 



A sudden and remarkably violent flood coming out of the Licking* 
River in the summer of 1882 covered the bar in front of the public land¬ 
ing of Cincinnati with great masses of rock. . Some of these were re¬ 
moved in 1883 under a special contract, but so many renmined that In 
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a number of men with boats were hired 'and a large quantity, es- 
ptecl at 1,099 tons, was taken off the bar. This work was carried on 
er the direction of Mr. W. F. Williamson. 

hder an agreement with George E Shoop work was began in Oc- 
ir and continued through November and a part of December, in re- 
g the masses of rock that obstruct the channel at the Little Chain, 
e Heady Hocks, and at the foot of the Grand Chain, 
e following amounts were blasted and removed. 

Tons. 

4,240 

230 

231 

4,701 
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y Rocks .. 

of Qrand Chain . 
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IMPROVING THE INDIANA CHUTE, FALLS OF THE 


e cost of this work is defrayed from allotments for the appropria- 
for the improvement of the Ohio River, and it is therefore reported 
item in the general report on that river, 
he working season of 1884 proved unusually favorable, and before 
iosed the Indiana Chute had been very greatly improved. At the 
ting of the season there was a channel between the cross-dam and 
railroad bridge having a width of 160 feet at the upper end and 200 
at the lower, but greatly obstructed by isolated points of rocks, 
of these points have been removed and, a large portion of the northern 
^ law been blasted oat, so that there is now a clear channel of from 
to 240 feet in width. In addition to this, a very dangerous mass, 
firm as Rubel’s Rock, having a length of 165 feet and a width of 43 
and lying in mid-channel just below the railroad bridge, has been 
illy removed. A guidiug-dike 560 feet long was built on the north 
of the chute, in order to cut off a draft to the north and to regu- 
the flow through the chnte. 

ir details reference is made to the following report of Mr. P. J. 
►pp, it he assistant engineer in charge, and to the accompanying map. 


REPORT OP MR, P. J. SCHOPP, ASSISTANT ENGINEER, 


last working season, the fall of 1884, was unusually favorable, the water keep- 
a low stage from September to the first part of December, 
rk was commenced on the 27th of August on the southern abutment of the In- 
Chute. The abutment was raised to conform to the height of the trestle Of 
vabl© dam placed last year. A wing of 50 feet long, resting against the abut- 
and pointing up-stream, was also constructed at this place, 
like wing 50 feet long has been carried up-stream from the northern abutment of 
inte. These wings give the entrance to the chute a funnel shape and check 
ide-currenta considerably. 

lediately below the northern abutment the current, after leaving the con- 
i entrance through the dam, set strongly towards the Indiana shore, causing a 
deal of trouble to pilots taking vessels over the falls. 

remedy this a guiding-dike was constructed at right angles to the dam, consist- 
a stone-filled crib 500 feet long from the face of the cross-dam, with a width of 
and an average height of 6 fact. This arrangement proves very beneficial, 
greater security to passing vessels. 

work of removing dangerous rook-reefs in the Indiana Chute was continued, 
i of these reefs were isolated patches of rock, some of them almost in mid- 
>L Prominent among them was the remainder of the much-dreaded Rubel’s 
a reef 165 feet long and 43 feet average width, composed of a number of 
ted patches of flinty limestone from 4 to 5 feet above the bed of the channel, 
reel was situated below the railroad bridge, in an exceedingly strong current, 
the placing of breakwaters and the removal of the rook very dangerous ana 
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Besides the isolated reefs, a large part of what is called the right-hand reef ha* 
been removed, giving to the former channel an additional width of 80 feet at the up¬ 
per end and 50 feet at the lower, the total width at this place being 250 feet, where 
originally there was only a width of 45 feet. 

The beneficial result was shown last April, when at a stage of 12 feet in the canal 
(the locks being closed) coal-boats drawing from 7$ to 8 feet passed through the chan¬ 
nel three abreast. This was never attempted before. 

During the season's work ending December 6 3,763 cubic yards of rock were re¬ 
moved at a cost of 114,281.65, or $3.79 per cubic yard. 

Part of the blasted rock was used to fill the cribs of <*e breakwater, thus serving 
a double purpose. 

The accompanying chart shows the work done in the Indiana Chute during the sea¬ 
son of 1884. It also shows that much remains to be done to give safety to navigation. 
The channel is yet crooked, and too harrow to pass a full tow without breaking It at 
a Hi to 12-foot stage of water upon our gauge. In the space between the croB8-dam 
and the railroad bridge the navigable channel should be at least as wide as the large 
span of the bridge. To accomplish that for the benefit of commerce would require 
an annroximate outlay of 8150.000. of which 830.000 could be Drofitablv expended in 









803 vessels pasi 




that 






Tables showing in a condensed form the business done on the falls will be found 
in the report on the Louisville and Portland Canal. For this information I am under 
obligations to the local pilots who furnished if. 

It is proposed to continue the removal of the northern reef up to the 

line indicated on the chart, and subsequently to cut off the southern 

reef as shown by a similar line. When the work is completed there 
will be a smooth and regular channel through the upper part of tie 
Indiana Chute, varying in width from 400 feet at the upper end 'to 365 
feet at the lower. It is estimated that $150,000 will be required to com¬ 
plete the work thus outlined, and that $30,000 could 'be profitably ex¬ 
pended during the next fiscal year. 


CONSTRUCTION OF LEVEE AT JEFFERSONVILLE, INDIANA. 

The river and harfeor act of July 5,1884, under the item of “ Improv¬ 
ing Ohio River,” contained a provision that $50,000, or so much thereof 
as may be necessary, shall be ^expended “ for the improvement of the 

emment property.” 
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6 00 
11 75 



t 76 


$12 50 
3 70 
5 50 
5 00 


12 00 

14 20 
8 00 

11 00 

16 50 
10 00 
12 00 

15 40 
19 00 

17 00 


10 80 
1 50 
90 


50 

15 

45 

50 


38 

60 
1 65 
90 
3 85 

95 


$11 90 

3 50 
14 00 

7 50 
12 00 
18 00 
14 20 
14 00 
14 00 
16 50 
10 00 
12 00 

16 25 
19 00 

17 00 


$5 25 


82 

09 

52 
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The contract was awarded to Joseph Coyne, of Jeffersonville, Ind., 
and. was executed under date of May 8,1885. It provides that the levee 
shall be completed by January 1, 1886. 

Work was begun under the contract on the 1st of June, 1885, and at 
the end of the fiscal year 1,940 cubic yards of embankment Iliad b mu 
made on a portion of the levee lying between Walnut street and Meigs 
avenue, raising the same for a distance of 600 feet to an average height 
of 12 feet. The levee, when completed, will have a total length of 5,725 
feet, and will contain about 43,400 cubic yards <f'embankment. 


SPECIAL SURVEY 




made during the year: 




s 

| t® 

Miles below 
Pittsburgh 

ijNjjll lEl » HO' H9' SOI » * « « * SOOi »' M i» BO MO' * HI «! • HI WII HOI HI HI » MOO !» M Oil W 

g 

JP I. v 0 .11 . 1,1© Bar •»* m »• * •»»«■»»«»m ■»»«•«»•. 

455 

JIllilL ife!l 3E a>l ‘Jlf n> JjlUIlB, IIInJUI JIJiSSUL 1 « » • <» * « • « » • • » * • « • «■ »•»» • 

9 

Langhery’s Island . 

4 m 


51 

H 111 1111 IPi BftZ * *» • .. m m m m ... a * m sn» * a a « as v - 

534 

OjpCIlM lillji Cl «ek • ■ SOS 000' '1001 w too HO HO • 0001 1000 1000 1)0 Ml 800' » 000 m HI • 

Fluid og Creek Bar ........ 

118 


538 

127 


543 

Williamson Island ... 

133 

Hoaglaiid IBar ■«*»• •«• *• •> «■ «*» • • • • • «■ ... ■ 

Ml 

Mill Creek Island Bar . 

141 

Blue RiTer Island Bar ... 

Chenault’s Reach ... 

654 

Cm/ nil JIILjIm!i6!& 1 s JbLi. jli ihniJI e * ««<» <*» * * »»*»»»»«»»■> <» «» * 1 
Jllail letta lelaud « • «* * »«• • *« •«• «> hi »** * «*« 

143 

681 

167 

Jllii 1 V RUB 1? li.Jt I!.© JILIlil a <b ai «• (ssi @i n a m m m m m m m • s« m • m 1 

783 

Jill 111111 111, ULlljll, 11.1,11,1 ,J1.I1 liitI'llJllll - « 0 I m <m Ml •> • * m «■ «> an m m on m • 

Btennernaseet^s Idand.-.. 

173 

1 Henderson Bar. 

791 

184 

Slim Island ...... 

823 

Newbury Bar................ ...... 

193 

I I yoi S iBlmml. » 001 » a * no HI 0001 NO un HI HI • 100. m m • » » • 

m 

JBellev ille JLelaiiil • ^«.««*««.*«»•»««•«• * * 

202 

! Sktoim ...... . ... . ...l 

m 

Gallinolis Island.................... 

266 

Cowner’ii Bar.. 

m 

Conoonneqne....................... 

864 




ESTIMATE. 


The following table 







the more prominent bars on the 


and the estimated cost of the necee- 









uted 


ClClllti. 


127 

133 

141 

143 

167 

173 

184 

214 

265 

802 

352 

412 

424 

430 

485 

497 

608 

524 

538 

553 

681 





Twins. 

Opossum Creek.. 

Fishing Creek Bar 
Williamson Island .... 
Mill Creek Island Bar 

Collins’s Hippie..._ 

Marietta Island....... 

Muskingum Island ... 


m m m m 


n ■ » • ■ i » • « « 


• •••••» m 


Bam 

Dike 

Bam 




mm m m • 


* in# » »» » « » « i» « ipiii » (iii * * w i* w si ##■■■■•• 
m m «• * m m • wwmww/mmwmmmm m » m m • • • • 


jipair 


dam 


mmmmwmmm 


■ • m m 


Blennerflassett’s Island ~.... I...... do 

Buffington Island —.....do 


.do ... 

He pair of dam 

Dike.. 

-do.. 

Repair of dam 
.do. 


» • • ••••»•••« 

mmmmmmmmmmm m m • • • • • ••«*•• 

as m m m i* m m m mmmmmmmrnmm 


• • m m m m a at 

»«****•«'» 

m m m m m m m m ■ 


®m m m m m • 


m m m m m m m m m m 




m m m m m m m • m m m • 


® • m 


m m m m m m 


m m w m 




i Eight'’Mile Island 

1 Guyandotte.. 

Bonanza Bar. 

Charleston Bar ... 
Augusta Bar...... 

Snag Bar.... 

Meaoo............ 

Laagherv’s Xatand 
Gunpowder....... 

Warsaw ... 

Craig’# Bar ....... 

Madison Bar...... 

Grassy Flats...... 


» • • m 


Bam and dike 

Bike__ 

.....do ....... 

.....do ....... 

.....do .. 

__do. 

.....do ....... 

.....do ....... 

.... do ....... 

Repair of dike 
Dik 


m m • mmmmmmmmmmmmwmrnw 

■1 ® *! * «» S» «l •■•••• 

mwmwmmmmmmmmmmrnisfwmm 

mmmmmmwmmmrnmmmm • noi • • 

mm 


:e 


do 

do 


$7,368 

19,630 

44,306 

36,840 

25.560 
22,140 
28,244 
22,104 
17,058 
12.280 
46,604 
19,648 

24.560 
28,344 
26,450 
83,060 

21.582 
24,525 

21.582 
68,520 
50,148 
37,000 
25,893 
26,440 
72,000 
69,650 
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654 

083 

692 

766 

764 

782 

793 

822 

846 

861 

870 

896 

905 


Blue River Island Bar . 

Flint Island --..... 

Chenanlt'n Reach..- 

French Island —-- 

Scnfflctown Bur ....... 

Evansville Bar.... 

II end arson............. 

Slim Lei And .. 

Shaw nee town Bar. 

Caneyville Bar......... 

Walker's Bar. 

Sisters... 

Cowper’s Bar.. 

Total............. 


• » * • m m 


• m m m 




■ m m at m • 


m * • « m 






Ifttatltivalfii 


m m ■ • m m * 


at m *> # m 


• »<*«» 


* nail m m m 


* « # » b i* « »««»»«*» 


■»(■«•« m m m 


a m m w m 


mm m m m • 


• m m m • • m 


m mm 


m m- m m m <m m 


m m * m ® m m m m 


m m » 


m m m m 


Dike..... 

.— dot ..... 

Two dike*..... 

Repair of dike... 

Dike........_ 

Repair of dike.. 

Repair and extension of dike 

Dam... 

Two dikes.... 

Dike____ 

.do .... 

.do... 

.do;. 


• '«* m w mm * * uni 


Estimated 

cost 


$83,580 
79,000 
167,180 
42.980 
83,590 
81,363 
57.439 
33,432 
156,016 
84,000 
139,300 
139,300 
111, 440 


m m m 


% 041,057 


In addition 






Locality. 


.Miles below 
Pittsburgh. 


Kewbnry Bar... 
Belleville Island 


m m • m • « >Hi » » «» * a* a* * it m m m m ass an m ata » inn. nnn inn « inn inn w m 

* » m an * it an tat an m> » m «s a • an • am in in an » » an an m an « «a ala is# «» 


Omllipolis Island. 

Conconceqae.. 

Five-mile Bar. 


« an an * am <m n na » » am «■ 

«0i a inn an aasi • aai aan. m « ■ « 


• an m » « am am na 


am an na «* an an an ». 





w am in «i m m « m • # » • ' an an an tag. agg an agg> egg im m n w n 

* tm an an ab « * an. inn. «» aaa. « am «« urn .am. <m .. m m W aw an am » 


am an a « a a an « «a a * ala «' aa an in a aa ala age an aaa. m am am 


198 

203 

266 

364 

456 



Detailed surveys of these localities have been made, but the maps 
are not yet plotted and estimates of cost cannot now be submitted. 

At Marietta Island, Blennerhassetts Island, Buffington Island, War- 
French Island, Evansville, and Henderson Island, it is proposed 

to cap existing dams and dikes with crib superstructures filled with 
stone, as experience has demonstrated that this is the only method thus 
far known of keeping these works up to the height required for effective 
action on the bars. All structures hitherto built with cappings of rip¬ 
rap stone have been cut down by ice and drift, and for this reason all 

been completed with crib superstructures. The rem¬ 
edy has proved perfectly effective. 

As the projected works are independent of one another, all of them 
could be in progress at one time, and therefore the whole sum named 
could be expended in one fiscal year. As the amount is so great, I have 
concluded to limit my estimate for dams and dikes for the next fiscal 
year to $888,000. 

In building the Davis Island Dam the engineer in charge had two 
objects in view. One was to improve the harbor of Pittsburgh, and the 
other, and more important object, was to demonstrate the only way of 
radically improving the navigation of the Ohio River. It was not to be 
expected that one movable dam would have any appreciable influence 
ou navigation, but it could prove beyond cavil or misapprehension what 
a movable dam could do, how far it was adapted to the uses of the craft 
that navigate the Ohio, and how much it would cost. 

By the middle of August the Davis Island Dam will be in operation. 
It is hoped and expected that the work will be so successful as to lead 
to a demand for others like it, but it has been thought best not to press 
the matter until the pioneer dam has fully demonstrated its usefulness. 
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This report, therefore, contains no estimate for any extension of the 
system. 

The estimate for the improvement of the Ohio Eiver is as follows: 

Dams unci d iIlbs ».«. .. «*«. *. • * • • *. ■ • •................... .^ 000 

Falls of the Ohio...... ...... .......,. ....... 31), 000 

f3nagging mmmmmmmm •••• •••*■• m m • *» • * <w m m m m> • m m m a» m» m mmmrntmmmnmmm m m m m m m 25,000 

Dredging • m •» am m • * m m m m m w> mt m m m m m m m m m m m m m m m w • • <p • • a m m m m » m m m m m m m m m • •■»••• m m m m m 16,500 

Removing rocks................ 5, t 000 

Office expenses, inspection, engineering, and con tin gene ies......... 35,500 


m m m m 


« m m m m m <m 


m ** 


mwrmmwmmmm mm 


m m m m 


m m <m m* m m w m m m m> • mm m m m m mmm’rnmmmmmmmm • 


DftlJlB And dikes a m m m m m m m m m m • m m m at m m m m m m m m m m m m m w m m> m m m m m m m mm 

F alls of the Ohio......*...... 

Snagging mmmmmmmm m m m> m> m m a m m m m> • m m m at m nn m m m m <m m 

Dredging • » m m m m m • m «t • • m • m m m m m • m <■> m m • m m «m <m m m s m m *m m m m m m m m 

Removing rocks.............._ 

Office expenses, inspection, engineering, and contingencies 


• m m m m m m • 


mm mmmmmmrnmmmmm m m <m 


» m m 


mm ••••«■# a « a • • 


m m m m 


Total 


• w m m 


m m m m •*■••• mm m m m m •••#•■»• m m m m • •••<•• • • • 


am m m m 


m m m m m 


m m • • 


• • • 


m m m mm 


1,000,000 


Jnly 1, ] 

Amount 


amount available. 


Money 


m m m m m m m m m 



m m m m m « 


appropriated by act approved Jnly 5, 1884 


July 1,1885, amount ex 



July 1, 1865, 



38 July 1, 
liabilities 


Ml a m m *1 


ew m mh • m 


SB i«i «i • m » 


8818 m • It 


Jnly 1,1885, amount available 


■8 * 18881 ' «» « 8 < * m ill «B> • IIS' 


• m m m • 


Amount that can be profitably expended in fiscal year ending June 

1887 list ISOS m cooui m m m m <m m m m •> «« mi at «■> « » it « hi* « stt m » uyu> m m m at <m m m .«» m ®«, m # m m m m m m m 

Submitted in compliance with requirements of section 
harbor acts of 1866 and 1867. 


• it in mm «>' mt 


$19,082 00 
600,000 00 


B 8881 HO »' 800 ) «l ' 888 ) 8 ( 8 ) » 118 ) ' 888 ) UDSI . 888 ) it) till 8881 m 811 ill 


223,321 81 
395,760 19 


MS» (OSS' W 


,000,000 


COMMERCE OF THIS, OHIO RIVER, 


Ae there are no duties on inland commerce and no laws requiring reports of cargoes, 
it is impracticable to procure accurate statistics of the commerce of any Western 
liver. The following reports of coal shipments from Pittsburgh and of the leading 

shipments of Cincinnati are the only statistics procurable, except those of vessels 
passing the falls of the Ohio, vrhich are given in the report on the Louisville and 
Portland Canal. 


shipments from Pittsburgh by Ohio River during the fiscal year ending June 30, 1885. 



by Captain William Evans.) 


Month. 


Trips. 


Coal- Coal- Fuel- 
boats. barges, flats. 


Coal* Pm.el• 
barges, flats. 


1884. 


Jnly. 

August... 
September 
October... 
November. 
December. 


1685. 

January. 

February ... 
March....... 

April.... 

May......... 

June... 




Total. 


682,000 18 


183 


39 177 251 14 7,198,000 


45 226 j 152 42 7,697,000 


41 


14 




2,262,000 


6.851,000 


156 ........ 2,136,000 


2 

73 

111 

41 


2 

304 

4 

197 


18 

445 

860 

197 


23 

20 

41 


264,000 
12,846, 000 
4,523, 000 
7,350,000 


236 ' 909 1,477 143 40,560,000 


4 

61 

42 

22 

205 


23 

14 

15 


88 

629 

452 

228 


2 47ft, m 

23 8, 237,000 

4 5, 566, 

15 8,253, C ft 


73 2,119 57 27,275.000 


Grand total ..... ... ... ....... .... 67,835,000 
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Colonel Sidney D. Maxwell, superintendent of the Cincinnati Chamber of Com¬ 
merce, in his last annual report gives a full exhibit of the river commerce of Cin¬ 
cinnati, from which the following tables, showing the principal items, have been com¬ 
piled : 

jRirer commerce of Cincinnati for the year ending August 31, 1884, 


Articles. 


Ale, beer, and porter...barrels. 

Apples, green.......do... 

Beef. ..pounds. 

Boots and shoes. cases. 

Broom-corn.. pounds. 

Blitter*... barrels. 

Butter... ........ tabs and firkins, Ac. 

Candies III «| 111 • • «> * «■ ■ « | w nsn «* eg, • # m m <m m mm tjMLI X Cili a 

Cattle • iih mu m 111 111 *11 *► » * «u (*i » « » 110 «» » «p ■ ■ u# • m • * lltllliljl « 

GasUiijm -«»•••• «•»»*»« t*ons* 

Cement aid plaster..bmitels. 
Coffee •. • •.,......................... bagi . 

Cooperage .......... -..• -•.... .pieces. 



•««■ 


. m *> *> * 


« <H « • * v • 0 »*► • 0 m 


* IV isli no «• no, . 0 >. itfln .1 m • «i «h 


• m a *> . 


• • » • • •. » « 


# * * .. * 


• M m m m m » » « <m * » ■ * . m 


* * • » • 


» . • i» « in * in » * . . « m m » * • hi «i » • m mm * * » m mi m a m 


.head.. 

..... tons.. 
..barrels.. 
.... bags. - 
...pieces.. 
..bushels.. 

-bales.. 

,.. barrels.. 
packages.. 
... boxes., 
packages.. 

.do .. 

..... bales.. 


» liO 0 « 10 • 0 • Ml # 


Hi' goo m ooi ■ iv «i 


m <m <* m m m 


• ® * • 0 l»«' ■ • * • * # «» » » • 


mi oooi * m. « m « 


• m • 


.•••«■ ® » « as son go • 


• m m m 


■ 0 • a m 


• m • m ® 


m m • • • 0 0 m m m 


m m m m 


m m> • «i « ■ «i » • m p » «• it il » « III 


• m • • « 




•» m m » 


m m m m w> <m 


m m m m • • • 0 • <• m 


«» «i »«■*«> <»i, «. <v * ,n « 


.barrels. 

m ow • iv m in bi * in nil • in kegs. 

......... bushels. 

......... barrels. 

............ bags. 

.. barrels. 

bags and barrels. 

.barrels. 

i#® hags. 

............ head. 

..boxes. 

............ do... 

...... hogsheads. 

....... barrels. 

...... hogsheads. 

. cases ana boxes 

..packages. 

..bushels. 

......barrels. 

• •00 m m m m m • « bales. 


• m m m 


44.449 


m m m m 


m m I « • • • 


12.497 


m m m m « mm 




m 0 ml Mi liii 


139,455 
21,782 
13,185 


III, Ml MI IV M. 101 MI IV Jill 


m • Bl W Ml Bn ■ 


in IV III Ml « Mi 111 HU iv * 


HI » • * Bl Ml Ml * IB 11 


* V .. .» .» Bl • - 


111 «i 111 III «1> <111 llll 111' «l ii 


,195 


m mi a hi in 


Cotton -..... ......*..bales.. 21* 782 

Floor... • barrels.■ 18,185 

Jill uiii nitat is»• * bo «•*«>«. • bo *«■«». ■ # •«»• ■> # lii.ages«* »»* *i»•»«»«. 

(arllUHl, VI 1 ililLoil I,, hi, I* m .».»<■» m • in • 0 b b, mi m • ii» - box©S - - * <»«.«. 

IjlftMWWO B«. - Bl, «• ® • ■ • • « m m m m • bi • • »«. w « • *PapClkftg€MS« ... , - «• * - m m • b. 

Hardware.on.• • • • • • * • • ••«• • * •»«* ® • • •»* do ... m m »«*. m « 

Hay . 1 . IV 11, IV ill 111 « ill » Ml 111 in in ,v y» Mi «v 'V in • » • «, mill M1I Mi m ill mi in v ill mill m bales • Ml I HI (» m * .. Bl. IB 

Hog products: 

Bacon. pounds. 

Bulk, loose.. pounds. 

Bulk, in boxes .................... do............. 

Hams . — .......................do.... ......... 

Lard, in tierces...................do.... ........ 

Lard, in kegs..................... ..do.. ......... 

Pork...........................barrels.. ......... 

Hogs *. • 61,10O 

HorsesIi't!rti<d.* ........ 

Iron and steel ..... tons. 

lion, manufactured.. do.... 11,498 

Iron, pig.... do ... 28,843 

Lead, Unite ............. bogs.. ......... 

Jllll It............................... bushels.. ......... 

Manufactures.. pieces..i. 

Jkferchsndise, sundry............... -. tons. ......... 

Molasses. ...barrels.. 26,973 

Hails........ kegs.. 366,088 

Oats. -.. » an in mi • nn in <m m m « «« .a a w m 0 m » «n in io nn • Mi hi bushels.. .. 

Oil Mi Mil 0 a, rn * Ml mi • B*| Ml « Mi Ml 10 MS ii, « IBs *s Ml bi • MB rn rn # «r » m MB 1 Bl barrels. • I 38* 892 

JE ©ilIJII, 111. iLllI • Ml ion 0 m Ml Ml 0 Ml m * M. Ml « * Ml Ml » » IV IV « IV IV • » W Ml « • «» " I 8^!^* 3LO"^P 

Fetroleam -.. ... barrel®.. 10,128 

Potato©® i ........... • w ... bags ihm! barreli. 42,945 

iJ t ba 11 1 01 s«« ,1. ®i, 660 

Seeds § g i iiiimi ««»«,««»«««»»«»* ® ••••••i.** bags.. .. 

Sheep m • • ■ » mw&ammmmmmmmw'mmmm • 0 • • • • • 0 0 » head.. 28,527 

Soap.... ft * m 0 in an «n • «■ m an » ■ » ■ i» p * « ill il » * III » * » « * » boxes.. . 

Starch „... mm «*9«b» . * * ® » «i » » rn * « • ■ ■ » * if * •..• do . «* M M I « Bill » ♦ V Ml * » Ml ■ 

Sugar... hogsheads.. 3,879 

Vo ......................., barrels.. 6,237 

Tobaoco, leaf................... hogsheads.. 28,115 

Do...cases ana boxes. 

Tobacco, manufactured__packages. 

Wheat .....I,. bushels.. 142,512 

Whisky.... ..barrels.. 43.106 

Wnnl hftl m 


.. • «0I 


26,973 
366,088 

38," 892 
88,104 
10,126 
42,945 
169,660 

i i i # « ■ m « f 

28,527 


• ««,« m m m m 


« .1, ii * ■ ■ i ■ • ■ 

3,879 
8,237 
28,635 
* «»*»■•■•( 

" i42* 5l" 2" 
43,106 

miBinvi^agiiiiaiBa.a 


To New 
Orleans. 


69,100 
847 
648 


1,388 
7,165 
169 
588 
50 
56 
11,786 
150 

I M Ml Ml Mi ill Ml ■ 

623 
21, 439 
1,091 
10, 261 
2,591 
499 

18,800 


74 


1,862 
3,759 
14 

56,647 
100 
2, 368 
135 
1, 695 
3,165 
400 

100 
26,322 
26,037 
1 

162 

39 


Shipments. 


Bi Bl <li m m <■ ■> V 


100 
l t 748 

mith <m> -HHh <IHt Hi 

,001' HDD HDD rn 49 • 


Toother To np-river 
down-river 

ports. P ort8 ' 


2,104 
3,205 
51, 790 
20 , 

2 , 



8 , 

2 , 

14, 

10 , 

17, 

4, 


46, 


732, 

30, 

42, 


I 


194,580 
3,461 


88 

390 

7,703 

""*638’ 
13, 072 



I, 979 
479 

32, 915 
14,379 
43 
6,901 

II, 938 
1, 432 




10,592 

12,629 

406 



31,534 
18,867 
1,614 
5,125 
23,444 
194 

3, 310, 344 
406, 670 
194, 500 
457 ,470 
708,447 
10,070 
468 
2,232 
1,197 
655 


Bin «B Bl • m * «. 


1,621 
15,967 
5,112 
819 
11,050 
8,923 
1,582 
12, 263 
5, 361 
3, 78® 




7,288 




315 
28,739 
9,756 
149 
9,784 




670 
8,652 
11, 071 



Total 


15, 

4, 
127, 

81, 

77, 

5, 

11 , 

1, 

8 , 

22 , 

15, 

61, 

1, 

42, 

57, 

7, 

57, 

72, 

1. 


432 

960 

830 

602 

422 

25 

247 

309 

918 

659 

646 

067 

037 

260 

043 

751 

314 

460 

132 

377 

121 


■ f 031,636 
445, 640 
243, 000 
874,290 
962, 187 
16, 826 




| iv 'ini' mu' 

2, 32# 
1,687 
10,101 


2 , 

29, 

24, 

3, 
29, 
10 . 

204, 

15, 

20 , 

4, 

8 . 

12 , 

41, 

11 , 

87, 

50, 

16, 
3, 
2 , 

14, 

21 , 

27, 

1, 


259 

103 

979 

942 

051 

129 

307 

204 

408 

448 

281 

106 

915 

079 

894 

976 

172 

193 

847 

972 

112 

797 

663 

041 

471 


Schedule of rates on flour per harrel t by rail and river, from CindnnUti, during the calendar 

year 1884. 


How transported. 


To Pitts¬ 
burgh. 


To Louis¬ 
ville. 


To New 
Orleans. 


By rail.. 
By river 


Cents. 

18 to 31 
20 to 25 


Cents. 


115 

15 




Cents. 

56 to 66 
48 to 55 
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The following tables, compiled fron 
tioirnl information regarding 1 the steal 


Colonel Maxwell’s report, furnish so: 
boat interests of Cincinnati: 


II 


e addi- 


Steamboats and hargm. 


m 

1879~*80. 

1880-'81. 

1881-82. 

1882-*88. 

1883-’84. 

Items. 

X 

B 

to 

f 

H 

J 

a 

a 

to 

5P 

0 

a 

Q 

H 

i 

& 

to 

jti 

o 

H 

• 

u 

2 

a 

P 

to 

• 

§ 

o 

H 

1 

1 

i 

O 

H 

Steanboats landing at Cin¬ 
cinnati .. 

234 

62,044 

206 

. 

58,153 

214 

78,793 

217 

75,344 

188 

68,812 

Steamboats built at Cincin¬ 
nati .—. 

10 

3,351 

7 

1,169 

8 

1,299 

7 

1,857 

4 

1,288 

Model barges built at Cin- 

OiiJJlJSllil • «# • m m m • 

• 

2,21® 

8 

10,067 

* 

4,200 

5 

8,100 

m m m m m m 

* a® * * m • • # 


Departures and arrivals 


1879-’80. 


A 

Ports of departure 
and destl ation. 

E 

< 

t 

Cl 

A 

From New Orleans. 
For Mew Orleans .. 

103 


116 

* • .« # m * mi 

182 

From Pittsburgh.. 
.For Pittsburgh ..... 
From Saint Louis.. 
For Saint Louis ... 
From other porta .. 
For other porta..... 

.. . «m * 

93 

94 

• m « • <«» w » 

2,780 

Totals..... _ 


3,163 

3,172 


1880-’81. 

4 

, 1881-’82. 

"21 

Departures. 

Arrivals. 

% 

S" 

P 

88 

* «> m m ® m m m 

90 

68 

79 

104 

' 16® 

1§4 


42 

38 

48 

45 

2,846 

2,401 

2,331 

2,451 



2,638 

2,633 

2,736 
: w 

2,739 


1882-’83. 

1683- T 84. 

• 

m 

1 

t 

I 

P 

4 

► 

i 

1 

!)" 

94 


63 

nffltt ifltt am 4lll» 4lll all* 


147 

114 

143 

111 

W 'HUP 'HIU» »•"“** *•* 

10 

2 


16 


(ID BOB IU|S ■ • m • "8 

2,089 

• 

1,991 

2,075 

L 978 



2,340 

2,329 

2,170 

2,162 


For further statistics of the Ohio River commerce, see table in report on Louisville 
and Portland Canal, giving the number and tonnage of vessels that have passed the 
Falls of the Ohio during the last five years. 


C C 2. 


OPERATING AND KEEPING IN REPAIR THE MOVABLE DAM AT DAVIS 

ISLAND, OHIO RIVER. 

This work will be completed some time in August, 1885, and its main¬ 
tenance will then constitute a charge upon the Treasury. It is proposed 
to have a permanent force of four men, and to hire temporarily such 
additional force as may be required during the work of raising or lower¬ 
ing the clam, the whole force to be under the control of a resident en¬ 
gineer. 

It is essential that the management of a work of this character should 
be under the direct charge of a civil engineer, and the fact that there is 
but one such work on the Ohio River does not lessen the necessity. The 
same engineer could and should control all the movable dams that may 
be built between Pittsburgh and Wheeling, but as long as there is but 
one such dam, his services will have to be a charge against: that one. 
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ESTIMATE FOR 1885-’ 86, 


Resident engineer ...................._........................... —... $2,100 

Lock-keeper ...... ........................................................ 840 

Assistant lock-keeper...................................................... 720 

Two lock-hands .......................................................... ' 960 

Extra labor_...................._.................................. 300 

Oil and coal ..........._.................._.. 205 

Telephone ....................................... 240 

Repairs and contingencies. 500 


Total........ ... 5,865 


ESTIMATE FOR 1886-’87. 


W m m m 


m m m » m m m m m « 


Resident engineer ... 
Lock-keeper......... 

Assistant lock-keeper 
Two lock-hands 
Extra labor .... 

Oil and coal ... 
Telephone ... 

Repairs and contingencies 


• ml «W «!|» *1 «# ,B m m m 


«» «■ • • « a • • 


• ■ • i 


m • m m 


m m m m m • • • m m m m 


m m m m 


m m m 


m m m • 


■ j» uni m m • ■ <m m <m 


m m m 


mm mm 


• • • m 


• i* m m # * 


m % m 


m m m m m m m 


■ «> a a 


it C A 


«'««« m m m 


mm mm 


• m * 


m m m 


at m m • * 


• • • • m 




m m m> m mm 


m m m m m » 


■« «n> i«> m m m 


$ 2,100 

840 

720 

960 

300 

205 

240 

500 


Total 


« * «» W * m * m m m m • m m « m * * » » m m » m m » • m ■» m m « m « » «> m m m • » « »* « » m «» a* m « 


5,865 


C C 3 


OPERATING AND CARE OF LOUISVILLE AND PORTLAND CANAL. 

(ID 

ffi 

During the year just ended the canal was closed by high water for 
eight days, and by ice for twenty one days, making a total of twenty- 
nine days during which the canal was not available for navigation. 

The following contracts were made during the year: 

By advertisement dated May 24, 1884, proposals were invited for 
constructing an iron dredge hull for us© at the Louisville and Portland 
Canal. 

The following bids were received and opened on September 2,1884 

♦ 

Proposals for iron dredge hull. 


Bidders. 


Price. 


1 

2 

33! 

4 

IS- 


mi «» (Kill m m • m m • • m m m m m m » m m m «»« 


Barnet A Co .... 

D. W. C. Carroll 
Rees A Thorn 

Allen A Blaisdell.. 

Queen City Bridge and Steam Forging Company 


«• m m ■ m » • » *» « 


<«» b » m 


m ill mi« * mu » mu «i # m# 




«l» • * • IB ■> • « * 


• • » 


• • ■ • • » ip m « ■ w « * m m m • 


Mica* 


an <m m m 


w<ttmwwi»wimv><ma • ■ • • • 




» m 


m * m m m m 


*$13, 02G 98 

14, 700 00 

15, 000 00 
15, 880 00 
21 , 000 00 




Contract was awarded to Burnet & Co,, of Cincinnati, Ohio, 
ecuted under date of September 30, 1884. 

By advertisement dated May 15, 1885, proposals were invited for fur¬ 
nishing coal for use at the canal during the fiscal year ending June 30, 
1885. 

The following bids were received and opened June 17,1885: 

Proposals for coal. 


m 

Bidders. 

9,900 bushels 
Yonghiogneny coal, 
per bushel. 

9 

22,500 bushels Ohio 
River or Kanawha, 
coal, per bushel. 

• 

Aggregate of bide. 

i 

A ms tin H. Wan......... 

Cents. 

10$ 

11 

Cents. 

? 

$2,727 

3,104 

.in. 11" 

2 

Byrne A Sneed ........... 



9 




... A ...... 
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Contract was awarded to Mr, Austin If, Dugan, and executed under 
date of June 29, 1885. 

During the autunm the new locks were closed, and the middle miter- 
sill, which was in bad condition, was removed and rebuilt, a little over 
two months being required for this work. The difficulty with this miter- 
sill was‘due to the great width of the middle gates, which caused an ex¬ 
cess of underpressure during certain stages. To prevent accidents in 
the future, I have directed that these gates be permanently loaded with 
iron weights placed on the arms near the toe posts. 

Water-pipes for removing the deposits of floods have been placed on 
each side of the new locks, ami the work of collimation in the ravine be¬ 
low the lower guiding wall has been continued with gratifying success. 

A new and substantial cottage has been built for the attendant at the 
Eighteenth Street Bridge. 

The usual repairs have been made on the old dredges and a new iron 
dredge is under construction at Cincinnati. The hull should have been 
furnished in March, but the bad management and lack of experience of 
the contractors and financial difficulties in which they became involved 
has delayed the work so that the hull is not yet completed. The other 
old wooden dredge should be renewed during the present fiscal year, and 
a new dredge tender should be built. The present tender is worn out 
and has insufficient power for the work required of her. 

New and more stringent regulations have been adapted for the man¬ 
agement of the canal, and the friction and confusion incident to the 
passage of coal fleets have been notably reduced. 

The basin above the mw locks is so far away as to seriously delay the 
passage of fleets. As matters are now arranged, ascending boats must 
not only pass through the locks, but must also travel over a space of 800 
feet before they reach the basin, and no descending vessel can move 
until tilts space lias been traversed by the other vessel. If the existing 
basin were carried down as far as the head of the new locks the number 
of possible lockages in a given period would be considerably increased. 
The cost of this enlargement is estimated at $120,000, and it is proposed 
to divide it between two years. One-half of this amount is therefore 
added to the estimate of lSSO-W. 

There no longer seems to be any necessity for a high-water lock, and 
the proposed lengthening of the basin above the new locks is a virtual 
abandonment of the scheme. 

Hitherto in reporting lockages it had been customary to report each 
passage through the locks as one lockage, regardless of the fact that in 
low water every passage required two lockages. The tables for the fiscal 
year just ended have been made to show the actual number of lockages. 

A table has beeu prepared showing the total amount of commerce 
that passed the Falls of the Ohio by canal and river during the last 
five years. This table gives the best available data on the mooted 
question, whether river commerce is increasing or decreasing. Unfor¬ 
tunately our record of boats passing the falls is limite.i to the last five 
years, and hence the table cannot go back of July, 1880. The increase 
during the past fiscal year in the number of boats that ascended the falls 
is doubtless, in some measure, due* to the recent improvements in the 
Middle and Indiana chutes. 

For further details reference is made to the annexed report of Mr. 
P. J. Sehopp, superintendent of the canal 
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REPORT OP MR. P. J. SCHOPP, SUPERINTENDENT OF LOUISVILLE AND PORTLAND 

CANAL, 

Louisville, Ky., July 1, 1885. 

Sir: I have the honor to submit herewith my annual report, upon operating and 
care of I..ciuisville and Portland Canal for the fiscal year ending June 30, 1885. 

The canal was in operation during the year 336 days, closed by ice 21 days, and by 
high water 8 days. The ice reached a thickness of 11 inches. 

On account of necessary and extensive repairs the new locks were closed on August 
12, and opened again October 20. 

While the new locks were being repaired the old locks were need to pass boats, and 
navigation was not interrupted. 

During operation of the canal 4,886 vessels, representing an undertonnage of 1,217,231 
tons, and carrying 24,422,052 bushels of coal, 18,808 tons of iron ore, and 84,510 bush¬ 
els of salt, besides miscellaneous freights, passed through the canal. 

The Ohio Valley was not visited by a flood in this 3 car, and consequently the canal 
was used for a longer period than in the preceding 3 ~ears. 

Some slight damages done by running drift and'ice on the guiding-dike were re¬ 
paired. 

The wooden revetment along the south bank between Eighth and Ninth streets, be¬ 
ing rotten and dangerous to navigation, was repaired to such an extent as circum¬ 
stances permitted. ' 

The iron swing-bridge over the canal at Eighteenth street underwent a thorough 
overhauling, .and after repairs was alBO painted. 

A two-story cottage, the lower story being of brick and the upper one a frame struct¬ 
ure, was built ou the north hank of the canal, a short distance from the Eighteenth 
Street Bridge, for the use of the bridge-tender. • 

A small force of stone-cutters has been engaged to cut projecting parts, dangerous 
to passing boats, from the canal retaining wall. 

Damages done by passing boats to the old retaining-wall on the north side were re¬ 
paired. 

No repairs were needed on the diy-dock and non© on the old locks. The latter were 
©£ great use during the two months in which the new locks were closed for repairs, 
and without them navigation would have been interrupted for that time. 

At the new locks the middle miter-sill, which gave so much trouble in preceding 
years, was removed and rebuilt in the most substantial manner. The bed-rock upon 
which the old sill rested, and which was uneven and cracked by previous blasting, 
was removed to the level of the bottom of the lower lock-chamber, and the excavated 
space was built up with carefully dressed dimension-stones. Strong iron anchor- 
Iwltswere passed through these stones to the bottom, where thej* were firmly anchored. 
On top these bolts received the wooden miter-sill. Since the work has been com¬ 
pleted no further trouble has been experienced. 

The removal of heavy deposits left by high water on the locks required time and 
extra expenses. To avoid both, two large pumps were placed at the middle gates, 
one on each side, with pipe connection reaching up and down the locks. By these 
means a stream of water is forced upon the deposit and the same quickly removed. 

No repairs were needed ou the shops and tool-houses, with the exception of the fur¬ 
nace under the stationary-engine boiler in the machine-shop, which had to be rebuilt. 

No outside repairs were done on the canal office and dwelling for the assistant 
superintendent, but the interior of the latter building was papered, and in both 
buildings ventilating-pipes were placed. 

Upon the dam in the ravine below the locks another section or tier was placed, to 
lessen the current, of the cutting stream. 

This additional dam, 6 feet high, is now also filled up and ready for another tier, 
which will be built during the present season. 

Dredge No. 1 one received a new crane, and No. 2 a rear spud hoisting apparatus. 
Both dredges, getting old, needed frequent repairs. 

A contract has been made for a new iron dredge, which is now being constructed. 

A second new iron dredge should be bnilt in the coming fiscal year, as the wooden 
bulls of both dredges are no longer soifnd. 

The dredge-tender Walker Morris underwent many repairs, the principal one be¬ 
ing a new steam-cylinder for her engines. The old one cracked through Its entire 
length. She also received two mud-drums. Her hull is getting weak now, and I 
recommend that the suggestion in my report of last year lie carried out, and, an en¬ 
tire new boat be contracted for. 

Work has been, commenced to replace the four rotten mud-scows by new ones. 

On© new scow fauna been completed, and the timber for a second one is on hand. 

During a coal run (when coal-tows pass through the locks), which may happen half 
m dozen times during th© yejjL and last each time from a week to ten days, com¬ 
plaint* are frequently made 9 Angle packets on account of delays, the coal-tows 
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occupying the canal and locks. Under existing circumstances these delays are un¬ 
avoidable, as the available apace in locks and canal, if occupied by on© vessel, ean- 


_ as the available apace in locks and canal, u occup 
not well be occupied by another. The space above the locks for m distance of 800 
feet is only 90 feet wide, 10 feet wider than the locks. This width admits only one 
▼easel, and "when occupied by coal-boats a packet cannot reach the locks, but must 
wait until all the vessels in the narrow space have passed. The evil could be Borne 
what remedied by widening the space above the locks, so as to let a packet come 
around a coal-tow. If widened, it should he done with a view to serve as an ap¬ 
proach to a prospective new lock parallel to the present one. The only radical 
remedy, however, is such a lock in connection with the widening of the canal through 
its entire length. 

I submit an item of cost in my estimate for the fiscal year 1886- J 87 for widening 
the approach to the present locks. No changes have been made in the number (forty) 
of regular employes. When the service requires it, extra labor is hired. 

Charges for extra work of dredges, use of dry-dock, towing, and pumping are the 
same as last year. An addition has been made in rent on canal grounds occupied by 
the Louisville Cement Company, paying $30 per year, and the Union Cement Company, 
paying $5 per year. The receipts from extra work of dredging, use of dry-dock, tow¬ 
ing, pumping, and rent amount to $831.69. 

The total expenditures during the fiscal year were $72,368.58, of which $12,216.91 
were expended for improvements. 

Estimates for the fiscal years 1885-'86 and lSSfi-^ are herewith submitted. 

Tables prepared from records kept in this office are also submitted for comparison 
with those of former years. 

Very respectfull /, your obedient servant, 

Phil. J. Schopp, 

* Superintendent of Louisville and Portland Canal. 

Lieut. Col. William E. Merrill, 

Corps of Engineers, U. S. A. ' 


Financial statement for fiscal year 



1885. 


Riwsipts. 

Amount. 

Expenditure*. 

Amount 

Iten tll « » . » • m « m «• m * m m m m m » » «* • • • • » • » # «»»> «« m » * 

$37 09 

Office and general administration .... 

$10,004 85 

Dry -dook ««*»*,»■> ■ * * *»»«»»* • *«• • *«* * •«* ♦ 

789 60 

Canal and looks. 

36,889 27 

Dredging «»*>«• •«* * * • • * •»* * •«»»»«»»»««* 

65 00 


13,268 05 



JM 0 W plMkl W • « » » m « m> m » » ■ * w m m m 

6,040 32 



Improvements.. 

4,176 69 

iOl&l • «P m • • m m m • m » * • • • • » • • • • « • « 

831 69 

JIL O kill * • » an * M> «# » • » • • * m «ss Hill m » • m • * » m «» ■ « 

72,368 58 


▼ 


The total cost 



fiscal 


passing boats and freight through the canal during the past 
year, including all expenditures except for improvements and new plant, which are 
not properly chargeable to current expenses, was: 


Per lockage 
boat... 




ton.. 


• m m 


m m m • s® ts ts • • m m m m <m m • m m m m m at • m m m m m m m m m mMmmmmmmmmmm m m m m 

m m m m • • m m m m m m m m m m m m m m m m m # m m m m m ••••••• 

m m m m m • m m • m m m m •••••« • m m m m m m m m m • • % * m m m m m m m m m • <■<*••«• 


$19 96 
12 31 
05 


Cost, Exclusive of improvements, new plant. 



dredging 




Per lockage. 
Per boat.... 
Per ton. 


• • 


m • m m 


m • m m m 


m m m m m 


• m m m • m m m m m m m m m 


m m m m • • • • * * » « « * 


$16 23 
9 60 
04 


APPROXIMATE ESTIMATE OF EXPENDITURES ON THE LOUISVILLE AND PORTLAND CANAL, 

KENTUCKY, FOR THE FISCAL YE?AR ENDING JUNE 30, 1886. 


Regular pay-rolls......... -....... $31,140 

Extra labor................. 5,000 

Miscellaneous, fuel, oil, &o.. 4,700 

General repairs................ 3,000 

New dredge-tender..... 18,000 

New iron dredge..................--...................—........... 85,000 

Contingencies...... -......... 5,000 


Total. W- . 91,840 
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APPROXIMATE 'ESTIMATE OF EXPENDITURES OH THE LOUISVILLE AND PORTLAND CANAL* 

KENTUCKY, 'FOB, THE FISCAL YEAR ENDING JUNE 30, 1887. 


Regular payrolls................... 

Extra labor. 

Miscellaneous, fuel, oil, &o......... 

General repairs.................... 

Widening approach to the now looks 
Contingencies.*..................... 


• • • • 

<■* 14 ** 


$31,140 
5,000 
4,700 
3,000 
60, 000 
5,000 


Total 


m m m m 


m m> m m m m m m 


108,840 


• Detailed statement of expenditures, operating and care of the Louisville and Portland Canaj 

for fiscal year ending June 30, 1885. 



Office i 

md general administration. 


Canal and looks. 


Month. 

Salaries. 

Supplies. 

MiseeUa* 

neons. 

Total 

Labor. 

S applies. 

Repairs. 

TotaL 

1884. 









Ill IULIJjP • m w a • •»« « m • « • a a * 

$580 00 

$18 98 

$201 99 

$795 92 

$t, 180 

$230 12 

$754 61 

$2,184 78 

August .• -.. - -.. - -. 
September . 

580 00 
750 17 

# m a • » * * w ■ » 

18 00 
17 60 

598 00 
776 77 

1 , 180 
1,180 

878 28 
90 42 

6,761 70 
6,876 87 

8,314 98 
8,147 29 

October. . 

705 00 

20 65 

127 84 

853 49 

1,180 

54 11 

2,874 38 

4,108 49 

JIM O W 611.1 IljNfell m a a up * Ml a • a 

580 00 

5 00 

53 84 

638 84 

1,180 

156 60 

626 87 

1,963 47 

December ... 

830 00 

m * <m mm a «k m m is s 

s 01 «>' 0 <s 01 «» 0 • all 

830 00 

1,180 

155 18 

271 91 

1,807 00 

1885. 









January .. 

705 00 

44 33 

103 50 

852 88 

1,180 

114 56 

61 20 

b 855 76 

JI? IflluMf 1 lillililJii. JP* a m a * « • 1® a * ® 

Mw-h..... *.. 80il . i 

705 00 
705 00 

2 20 

73 00 
64 40 

770 20 
769 40 

1,180 
1,180 
1,180 
1,180 

138 81 
214 47 

115 47 

31,42® 28 
1,394 47 
2; 097 48 
2,336 67 
2,169 61 

April ... 

May. 

iw war WF 

987 » 
1,046 67 
1,046 87 

10 4# 

2 48 


977 90 
1,049 15 
1,082 85 

117 48 
447 69 

799 95 
1508 US 

Jane............... 

88 IS 

■'flu®' |p 

b 180 

281 49 

728 12 

Tota,,, . 

9,210 01 

m §9 

IUI 

10,004 85 

14,160 

2,849 21 

4 - 

20,380 00 

34 889 27 


« 

V 


Dredging. 


New 

Improve* 

meats. 

Mont 

Labor. 

Supplies. 

Repairs. 

TotaL 

dredging 
plant. "" 

1884. 







Ill Illy 01 m a a Mil m * m m m » » a a m m a m m • » a « » • m a » m m a * m • a • 

$835 00 

$191 31 

$380 92 

$1,407 28 

• * » » • » » 0 « « 

• • * ■ ® » «i m «» » 

At,:,,:.. a «• ■ •••«««• • mm • » * m a «» » ■ * « m a m m m m m m m 

835 00 

204 60 

25 35 

1,064 95 

1 IK « ill® ip 10 tin fflu * 8881 • 

$1,100 00 

Jlston tff it, ijiILneijl *«•■<■••••••■•••• »•*■*»•••*•• »m• 

835 00 

120 00 

121 92 

b 076 92 

!#•#•»■* ■ • at • 

1,200 00 

,.pyy, '"HIP' 

» • #* m m m m m m mmmmwmmwmm mmrnmmmmmmmmmwm 

835 00 

121 30 

85 69 

b 041 99 

"» «l • • 

75 00 

Jl O' ^ IMlJlL IWP m m m « »aa»«a<a*aaa«aa*a»aaa«*aaaaa 

835 00 

254 38 

18 40 

1,107 78 

. «| * * ■ • * » II , 

44 82 

„JI lll|jl|CSi|||||, | m m m m m m m aaaaaaaaa* 

rt \ 

1885. 

835 67 

160 00 

38 07 

1,033 74 



fjf 1 ’WlktlMty m m m m m m mmmmmmmmmmm 

JBP mhtmmj •«•»•••••«•■•■•••••■•••■•••••a** 

835 00 

180 52 

160 82 

1,176 84 
888 83 



835 00 

63 83 

$2,702 02 


•aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa* 

835 00 

183 40 

162 72 

1,131 12 
1,122 23 
1,122 96 

1,681 80 

» «, ,*, * * 0i i» * * a* 

m m m m m m aaaaaaeawaaaaaaaaa # *> ms an • # • m m m «m ■ 1 

1 

835 00 
835 00 

170 53 
285 46 

116 70 

2 50 

2,096 07 
1,243 41 
866 92 


880 00 

188 45 

55 51 

b 073 96 

w w we w we we m w ^ 

kp m 

TOtlfclfll aaaaaaeaaaaaaaaaaaaaa 

10, 015 67 

2,009 95 

1,232 43 

18, 258 05 

8,040 22 

4,17. 6» 


SUMMARY. 


July, 1884 ............................. $4,387 88 

August, 1884........ 11,077 03 

September, 1884........................ 11,200 98 

October, 1884 ......................... 8,078 97 

November, 1884 ... 8,754 41 

Deoember, 1884... 8,470 88 

January, 1816..'....................... 8,884 98 


February, 1885-.................... $6,038 88 

March, 1885........................... 8,456 11 

April, 1885 ............................ (8,298 68 

May, 1885 .. 5,552 19 

June, 1885.............................. 4,891 84 


Total ............................ 72,368 58 



















































1808 REPORT OF THE CHIEF OF ENGINEERS, U S. ARMY. 

ANALYTICAL TABLE SHOWING AMOUNT AND COST OF EXCAVATION BY DREDGES 

DURING THE FISCAL YEAR ENDING JUNE 30, 1885,, 

Dap. 

.11, ime ft til W Or] . .. . . ...... . - . • ...... anas • • . • . « - a m m . • - - . • - - - „ . ITS 

Time lost: Days. 

High water.............. —....... .......................... 8 

Tn fl QO 

AwV * « w • • • • * in ■) • » mugiwt mmmrnmmmmmm m m m m • «t 9mm m • * mmmmmmmmmmmm mmmmmmm mm m 

Sundays and national holidays........ —.. # 57 

Repairs. t • • m m m m m m m m m m m m m m B m m <m m m m • w HI ® » » « « ■ • mmmmmmm 30 

Other work m m • • m m m m m m m • • • • • m m m m m m «• • m m m • • • mm mm mm mm mm mm mm mm mm mm 28 

Coal. runs. m m m ««»«*»» m ami m m m m m m m <m w m m <m m m mm m m m m m m m m mm m m m m m m m « • ■ • m m m 35 

- 190 

365 

Work: ■ - — 

C,/ nine f in ds excavated.............................................. ^ 80| 034L00 

Cubic yards excavated per day.. . ............ 457.34 

tile year................................................ 

dav 27 44 

1.11 CA 1 m m m m m m m m m m m m m m m m m m m m m a ■ «#<■»■•• • m m m m m « «■ * <®» m m m m m » • • • 9 if ,11 

Repairs and supplies for the year.... 3,242 38 

Repairs and supplies per day........ 8 88 

l tit ill «■ • * m m « i«' m m 0 at Hi ,» m lift m m m « « «* in m ■(» «■ *1 <» ■«> <b at Hi ift *1 m «t m M Hi, ift m Hi » i|Sii fliii @1 » l» • • m «® m Mi « » » 13,258 05 

Per day of actual dredging........... 75.76 

Pei cubic yard excavated ......... 0.16$ 





Statement of vessels passed through the Louisville and Portland Canal , Kentucky, during 

the fiscal year ending June 30,1885. 


/ 

i 

Passenger- 

1. A .' 

Tow-boats. 

Model bar fifes. 


1, 

I'llII ML 






o 







Date. 

* 

*n ifi 

© 1 

Jpi w 

O 

fc 

• 

fc ' 
<1,» 

JO 

B 

d 

% 

'Under- 

tonnage. 

» 

fe 

93 

JO 

B 

0 

fc 

Under- 

tonnage. 


Under- 

tonnagei 

1884. 

11 Ji ill. I Jr m m m m an m m » m m m m m «» » • • » «• » "««" * « «* «» • m m m « m nOI • m « Mi • m m m » « 

161 

83 

20, 540 

44 

4,551 

21 

« •?• 


144 

71 

16, 627 

30 

2,820 

11 

^i j 

fc.!!»Cp» It ©HI 1)4)1 ■ • m » m m - m m <m m • «■ » m m m m m m m m m m m m m » m m non m * ™> » 

127 

62 

12,315 

33 


6 

«25 


171 

73 

13,748 

19 




JW1 Q\ till! 1)61 • «*»' • *» • • » * « • m • m m ,» • m «, . . • • » up «> « «* • • m •> * m inn *. 

164 

61 

12,804 

34 

2,189 

i 

228 

1J|;)C3€JE1 lltMIl • »«»*,» « » * • « ■ • * ■ •» • » • »<» <» » * « • * « ** * « • »®, «■ » * 

242 

59 

18,234 

64 

8,046 


6,412 

1885. 

1,1 Jill 11JI 1JI. Iirj « w m «n «p * 


43 

17,977 

42 

■■ 

i 

5M9 

JI ©bl It <lf J mmmmmmmmmmmm »<Bi@iiaii»» * « 1 |I ,P m ,» Hill » ® ® ill. » # # « ™. . 

85 

29 

16,131 

23 


Wtm 

ill 

Mill © 111. »•«*••• 

352 

69 

34, 776 

74 

0,387 

l® 

6,229 

wAi. 13 1 i.1 ■«*»*«. **«,«*•■ m m m m m m m m m «» • • m m ®> <m m m ummmmmmrnmm 

276 

42 



11,333 

25 


JBMfcCis If «,,»»«*»*■ w m> m ® 9 m m m m m w# «•«#•• • ■«■«•••••••• m> w w m m m m m m » 

501 

84 

30, 914 


12,678 

25 

a 149 

iJ HU© m m m m m m • • * m m m m •§■*•• • • m, • 


66 

31, 357 

■S3 


Mil 

13,428 

^ m m m m m » m m m m m m m an • m m m mmmmmmmmmw m m m m m * 


742 

255,063 

772 

76,199 

a 

59,858 


Of these lockages, 2,527 were made by new locks, and 466 by the old looks. 






































































































APPEMBIX CC—HBPOKT OF COLONEL MEMEELL. 


1809 


Statement of vessels passed through’the 'Louisville and Portland Canal, f 0 *—Con tinned. 


July....... 

Aagast.... 

September. 
October.... 

November 
December . 


January „ 

Pebruar.c 

March.. 

April.... 


Bate. 


Coal-boatii. 


m i 

U 

£ 

Measured. 

• 

u 

£ 

Measured 

a 

capacity. 

capacity. 

0 i 

! JZi 

i? 

m 


1884. 


m m m *«' *1 • «»«*«»«»' iiiui « ® •**»€» « 

■ aaaa»a»«i<»« ummm*ma» aaa*aa>«iai*« 

HIM" 1 • m m m m m w nmmrnmmmmmmmm 

• * «, m m m m («••■»•■■■ 

er ■ m m m «••«»«• s» • »•••••»••«•<••• 
HUP ■■•#§•§•■§(■ m m m mmmmmmmmm* 




m <m m m 


mm mm 


1885. 


■ m m «s> * 


• AMWAAAIVAA 

il 15 fi, a » a i i| a 


• • • • • *«***••(»*•• 


b mmrnmmimm'mmmmm 
• • m m m m * m ■ m • • • 


• ••«■><• 

« 0 »«• 


* |B * »< III « ■ ■ ■ • • • ■ * • IP • • #*•••••• 

<m up m m m ■» ■••ima « m> m * ass * • • « # *» m * * 



• mi m ■ m m • 


1 

100 


67 

52 

133 

181 

167 


3,440 


Total 


• * m 111 « a « ss* IK » 111 at i* <10 *i> * » * • * * * 


430 

43,000 


28,810 
22,360 


E Wtt i 



47 


281 


355 


16,225 

21,980 

0,711 

5,612 

7,904 

62,914 


25,32$ 
12,596 
39,602 
62,259 
74,070 
75,704 



* • m m » 


Government 

boats. 


Under- 

tonnage. 


56 

392 

112 

1,068 

106 


116 


570 

766 

■ i K • •• 

340 
4,581 
37 


9.211 



Date. 


1884. 


• a a « At at 0> # • At « IB At * IB m m m * a a is a « «< a « * .a a< ..a « <a< a «t .. a w< a a « a « a a a a a a a a a a a «> a « ■» * a at ai i» m a « m a « a • a » 


July.............. 

Angnst. 

September...... 

October .......... 

November........ 

Becem lfcw?ir........ 



Under- 
! tonnage. 


• «i a a mi ai «k ip a » » m • a a m m « «» m ai a a » ai * * <a a< m m » m * • »> «> at 8 m «# * 


fr IB » • * «' IB • I® At « « 111 » 111 I* • «| 111 At » 


272 

241 

180 

221 

193 

5?i 


'"iJI ii ntMiry ■ a» mu * ♦«»* * «> •»• • • 

JI? ebruary • • •»«»»««.*«• * 

Jtf llfc'l ©111 w III. Ill Ill lit a m a at in m a » ai » 

Jl pril • 111 IB • At 111 III a « At III ■> At » • A 

..JllSSS, rn m HI #1 «» a « • • » * • * » • » » 

June » • «l «' • • » • in » a in A» a p ii® ill 


1885. 


Ill a» * 111 111' a * At I* At II .III «p • * IP • A A Ip «» « «| a a a 

m m m * m m a mt m a a « » <W> « « a « m • < S yi .»» » « m m 


a a a m a 


a * <ii # » # m a.. SB i® i® 

a ip in m m m » » * • w m « 


• a « ■» in an i» » * a «» m At it m » lit «b » • 


A A a a • « • MI ill ill ■ a a It. 

IP ■« • MI at Ml a 111 111 a a M a a 


a in a .it in m m a m «a m a » m » m W « • * « • « • m * a «< «< « « a « a min a tm m flt • • a a a in a « a a ni m * a a m a » a m a a a a a a A a a a as. « « a m a ■ a a * 

a in an a a m a not •< tm m m m • a m a a m *n * » a a * • • a a a a m m in « • m » a a at m m m «* m • ■ m w m m m • a a • a » up m « m a a «p in m «» m m a ill « • mt w m 

a ni At »» a * • m a <« m a a • » m * a mi a a <» a « m a » « a >a< m # * » m a m • «< m m a a> m » a a «» m m « « * a a 9 a m « • • • « • « « • « a * • em • o» « « a a a » 

Hi * a lit At IB lilt Ml » a IB «! Ill p m • At ill 111 w • n • At a » m m a * «® <® «< « <» i» #p a .. • m m m « a a i® «» m m m a » m m a a a m< a a a a a il * m mi . a a a • m » « • m a 


17(1 

483 


779 


50,882 
43,842 
21,732 
23,583 
23, 659 
138,606 


83, 

50, 

147, 

180, 

211 , 

235, 


677 

535 

184 

606 

202 

723 


• Ml' * MS « ill. Ml. HP IIP IP At • «| • « ill * m a a « a • m • « « « « » 


a hi pi w mp • • 


« ism a nos « » p a HP m « 1 . Ill I 


,217,231 


Detailed statement of vessels passed over 
tonnage , and amount of coal and iron or 


the Falls of the Ohio River , toitA number, under 
carried, during fiscal year ending June 30,1885. 


vessels. 


Month. 


Passenger 

boats. 



.. 9 

January ............. 29 

February ............ 22 

March ............... 9 

as?::::::::::::::::: 

Jane... 


114 B 










































































































1810 REPORT OP THE CHIEF OP ENGINEERS, U. S. ARMY. 

Detailed itatement of veteelepatted over ihefallt of'the Ohio Diver, fa .—Continued 


A •©ending vessels. 


Month. 


December 




Feoruary 
March... 
April.... 
May..... 
Jane- 


• m• * mm m mm • 


Total. 


Deoember.... 

January . 

February.... 
March...... • 

April • « * » » • «» m 

May......... 

Jane......... 


Passenger' 
bo to. 


Tow-boats, 


Model 

bargee. 


8qnare 

barges. 


Iron 

ore. 


Total 


i Ji 

i 4 


I s| 

1 21 

I. 


■ • • «■ • •••••••»■••#••• 


m m m m m m » mrnmmmmmmmmm** 


mrnmmmmmm* 


•••••• 


« «i • ® » » «l »»«»»»« # 






UMM ART. 


Month. 


w « m » m • m m » m » * w « » m m i» • ■« m m m «» « m m 


W » «' • * » '100 » 


« mt ill m * * » • • • • » m » » m a » « « m * II * » » m a m « • «w m * » m * « * «n • « m m m a m m m » « » « m m m m » » • ® « » » m 


.it m m * « * » « « m m m ■ « a m • m » » * • m m m • m * # m m m m » • • m m » • m m * « • • •» » » » m « « m m m m 


» m ® • t» « » «» a a. a m ® ®» » % m m m w » m « m « »» * m » » m m « » • » m m a m its m • » m a » # <« m a 


Total 


m on « itt> tm A ion w its on m » 


rn • a m m * m 


■ m « m 


a • * » m 


m » m 


m « « 



Tonnages. 


4,7M 
44, III® 1 ' 

28>ot 

1 :i, II«S 
ii,™ 
llll, €!«• 


268, tli. 


Commerce pmdng <I« Falls of the Ohio % oma! and If rfoer. 



1880-’S1 

1881.’lira; 

1883- *84 

1884- ’86 


• m m a a 


m » m m m 


Descending open 
river. 


Under* Under- 

tonnage. tonnage. 


«•••••••• 


inti «*«»««» «■# 


4,196 

3,964 



• a m in a m • 


4,886 


1,124,838 
904,343 
1,226,466 
1,070,650 
1,217,231 



1,793 


mzm 


1,884 

708 


877, 

637, 

398, 

432, 

231, 


065 

906 

240 

675 

695 


Ascending open 
river. 


TotaL 



760 

179 

801 


Under- vr ■ Under- 

tonnage. tonnnsa 



61.802 
98,757 
256,015 


6,919 
6,607 
6,427 
6 , 031 


1,642,199 
1,663, 214 
!, «!, 491 
1,602,962 
i t 764, 941 


CUSTOMS RECEIPTS AT THE PORT OF LOUISVILLE. 


The amount of duties on imports collected at the port of Louisville during the 
fiscal year ending June 30,1885, was $106,045.07. All the goods on which these duties* 
were collated were transported by railroad. 








































































































APPENDIX CC—REPORT OF COLONEL MERRILL, 1811 


c c 4 . 


IMPROVEMENT OP THE FALLS OF THE OHIO RIVER AT LOUISVILLE, 

KENTUCKY. 

This work is, iu fact, the enlargement of the upper portion of the 
Louisville and Portland Canal, in accordance with the plans recom¬ 
mended in my annual report for 1883. 

Owing to delays caused by the necessity of settling certain legal 
questions before letting out the work by contract, and the advanced 
state of the season when these questions were finally settled, work dur¬ 
ing 1884 was carried on by hired labor, and was limited to excavating 
a drainage-ditch through the middle of the proposed enlargement of 
the harbor of Lonisville. 

In the spring of 1885 it was decided to use the available funds 
($280,000) In the excavation of - so mnch of the area to be 
the enlarged canal as lies between the canal-property line 
drawn 25 feet north of the present north wall of the canal 
to the same. This work was divided into two nearly equal _ 
proposals were opened on the 24th of June, 1885, with the following 
result: 



Ahetraot of proposals for earth and roek excavation in the enlargement of the LouieviUe and 

Portland Canal , opened June 24, 1885. 

pjpf«f section, approximate quantities; onbio yards earth excavation, »4 t 4«l *, solid rook excavation, 

44,449; loose rook excavation, 1,500; removal of dry wall, 4,153.] 



✓ 

Earth 

Solid rock 

Loom rock 

Dry wall 


la 

Bidders. 

per onbio 

per ooblo 

'par onbio 

por onbio 

Total 



yard. 

yard. 

yard. 

yard. 


1 

John Molloy... 

$0 22 

$1 10 

$0 75 


♦76,737 13 

3 

Barton ilk St©cl© • * •»* ■*««•«*«»«*«»« 

87) 

86 

49 

HkI 

79,840 81 

8 

Jit ©^ ©I 1 H An" htollllj * m m m m « » m * m « » a «»« <11111 * « « » m 

88 

90 

55 

75 

81,688 21 

4 

fjl Jl 1 !Jl l*|» JLlOWlJ * m m « • m m m an « . m m m m * ® 

85 

95 

80 

80 

81,709 50 

5 

(Jeorge W. Lewis... 

23 

1 20 

85 


82,891 83 

6 

Patrick B. Roach.. 

24) 

1 24 

55 


84, 055 90 

7 

CluM’fos JI;L JLiCfiiLijij, * *» ,« • •«*««**» • • *««»•«»• 

25 

1 25 

50 

fiii 

84,710 10 

■4! 

Os JL* McDonald *«»»«»««»•««* * *■•»»«» 

88 

97 

55 


85,927 71 

9 

Craig Sc Keigwln ... 

88 

1 12 ) 

70 

$5 

91,899 10 

10 

John Sonllin ..*. 

38 

1 19) 

65 


94,867 98 

11 

Fruin Bam brick Construction 


IP | 





Company ... 

40 

1 19 

65 

UJJ 

§4 174 ill 

12 

Mmmhii 11 

23 

1 50 ' 

50 

75 

mill CPI It IMF 

95,268 58 

13 

Clark, Monroe & Co.. 

89 

1 25 

50 


91, 311 84 

14 

Stephen 1*. Myer ... 

30 

1 42 

1 30 


100 , 813 08 

15 

James McArthor... 

25 

1 50 

1 50 


101766 75 

16 

Korrin Sl Prubodv 

10 

1 50 

go 

7fj 

HWt 1 1ft 9A 

17 

Edwfitid Rvan ... 

831 

S- I'V 

1 44) 

69) 

* v 

55) 

Iva, ilo 

102,352 88 

18 

Dexter B- lknap. 

32 

1 45 

1 50 

1 10 

104, 395 77 

19 

Frost & Sb» w ... 

29 

1 60 

90 


105, M3 29 

20 

Car kin, Stickney Sc Cram. 

36 

1 46 

75 


106, 683 30 

21 

£ kwith Sc Qnackentish . 

35 

1 45 

1 45 


106. 739 40 

22 

C. P. Selvage ... 

30 

1 65 

90 

70 

109,235 55 

23 

L. P. and J, A. Smith.. 

38 

1 50 

79 

1 10 

111,320 80 

24 

William P. Shanks . .. 

85 

1 70 

90 

70 

116,281 05 

25 

Joseph Wolf . 

37 

1 65 

75 


116,453 22 

26 

Daniel F. Mlnahan . . . 

50 

1 62 

90 

1 75 

131, 098 88 

27 

Peter Scully... 

83 

2 05 

1 00 


186, 196 58 

28 

M ichael Gleason................... 

50 

8 00 

50 

80 i 

190i649 10 

29 

C. €. Murphy ... 

75 

2 50 

1 00 


If2,620 25 

30 1 

IMeixiater, Stanley Sc Co . 

* 

83 

8 75 

2 30 


218,855 48 























































1812 REPORT OP THE CHIEF OP ENGINEERS, U. 8. AS 

Abstract of proposals for earth and rock excavation in the enlargement of the . 

Portland Canal, <fo.— Continued. 

[Lower section, approximate quantities: cubic yards earth excavation, 108,856; solid r 

37,402 1 loose wick excavation, 500; removal of dry wall, 5,413.] 


No. 


Bidders. 


Earth 
per cubic 
yard. 


Solid rock 
per cubic* 
yard. 


Loose rook 
per cubic 
yard. 


Dry wall 
per cubic 
yard. 


5 
1 
0 

12 

6 
7 
2 


25 
20 
81 
24 
22 

26 

27 
20 

28 


• • m * * m 


» w m m m m » 


mm m » • <■ 




» <* • * 


George W. Lewis. 

John Molloy... 

.Craig St, Keigwin. 

Marshall Morris .......... 

Patrick E Roach.... 

Charles R. Long.. 

Barton &, Steele.. 

Jacob S. Lowry. 

Peters & Scully. 

L. P. and J. A. Smith..... 

C. I. McDonald. 

Dexter Belknap .. 

Clark, Monroe A Co. 

Frost &. Shaw. 

Fruin Bambriok Cons 

Company. 

Edward Ryan. 

ArthurF. McArthur..... 

Stephen P. Myer.. 

Joseph Wolf .. 

< arkin, Stickney & Cram. 

Charles Peterson. 

William F. Shanks....... 

C. P. Selvage ... 

Daniel F. Mmabau. 

Peter Scully... 

C. C. Mnrpliy ... 

Mi cl a ©I Gleason.......... 

Delama ter, Stanley & Co . 


• •••• mmmmmmmwmmmmm 


mmmmmmmmmmrnmmmm 


m m m m 


• <sf e mm mm 


■ « ■ • « • • • ■» n 


• * m • • ft m m • • m m • 


mm • « • 


• •■»«■ as *» • 


m m m + 




• » Mu • « tso» <iw « «# i®< 8» 


• m m * 


* * m * m « « m «* m m 


• • * » » • It «f * » '»■ » m ion mi Mi 


* • «»> • 


• * » 1001 • lit 1100 <100 Ml lit t0< 




«!> lit ill 


• '» « » IP Ml 


» toot toot m «» » • * « not • Ml m m • 


a <o> a. 


$0 224 
24 
34 


244 

25 

374 

85 

38 

23 

88 

27 
33 

28 


■o' mi m ooii • 


84} 

25 

31 

80 

344 

35 

30 

30 

38 

35 

43 

48 


$1 08 
1 15 
95 
1 20 
1 24 
1 25 
86 
95 
90 
1 85 


1 15 
1 344 
1 50 
1 40 
l 50 
1 38 
1 40 
1 65 
1 05 
1 65 
1 05 

1 97 

2 35 


|0 70 
80 
50 
80 
65 
50 

49 
80 
55 

50 
50 

1 50 


•11 
1 50 
1 80 
65 
76 
1 40 
80 
90 
90 
1 0© 
!;■ 49 
4© 

1 09 


$0 85 
95 
50 
80 
60 
55 
90 
80 
75 
98 


Iff 
1 50 
1 15 
85 
90 
1 25 
70 
70 

1 65 

2 00 
79 


The contracts for the above work were awarded to the lowest O 
viz, John Molloy, for upper section, and tleorg© W. Lewis, for lol 
tion. Both contracts were executed under date of July 1,18851 
The two contracts referred to above were let at figures so lot 
large sum was left available for an additional contract. This tld 
tract was let after the close of the fiscal year. • I 

Accompanying this report is a map showing the work now 4 

1 dated in the enlargement of the upper part of the Louisville an] 
and Canal. It will be noted that some modifications in detail hal 

* ill 

made since the report of 1883, the chief one being the inclusion 
canal of both of the draw spaces of the railroad bridge. Special 
observations at this locality have shown that in times of high] 
when boats canuot get under the high spaas of the bridge, thd 
spaces are iu slackwater, and boats can readily pass over a n 
higher than 13 feet above the bottom of the canal. By incluilij 
northern draw space in the canal we get the benefit of the add! 
width of canal, and the passage of the bridge is much easier fox] 
m they can pass through either draw space. The present d 
through the northern draw space is crooked and difficult, and 1 
stan tly obstructed by deposits. The proposed change will re raj 
of these objections. This work is a very important one, and thl 
eats of commerce require that it be pushed as rapidly as possil 
would estimate that $500,000 could be profitably expended in tkl 
during the next fiscal year. 

‘ The report of Mr. P. J. Schopp, assis ant engineer in charge, i 
to annexed. 













































































APPENDIX CC-REPORT OP COLONEL MERRILL. 1813 


Money statement. 


Amount appropriated by act approved July 5, 1884.....$300,000 00 

July 1,1885, amount expended during ideal year, exclusive 

of outstanding liabilities July 1, 1884.. - - „. $15,656 44 

July J, 1885, outstanding liabilities....... 168 15 

-- 15,818 59 

July 1, 1885, amount available....................... 284,181 41 

» 


{ Amount (estimated) required for completion of existing project.1,035,363 00 

Amouut that cau be profitably expended in fiscal year ending June 30, 

1887 ..... A................... 500,000 00 

Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1868 and 1867. ‘ 


REPORT OF P. J. SCHOPP, ASSISTANT ENGINEER. 


Sir: I have the honor to submit herewith my annual report for the fiscal year end- 
inj June 30, 1&J5, upon improving falls of Ohio River at Louisville, Ky. 

Work on this section of the falls improvement was not commenced until October 
10, 1884; it was continued until December 10, 1884, when a rise in the river stopped 
tit; 817 cubic yards of earth excavation and 2,363 yards of rock excavation were made 
during that time. 

Several hundred yards of rock were removed from inside the Government property 
line, but by far the greater portion came from a draining di tch reaching from near the 
canal to the river-bed. The ditch was cut in anticipation of a large amount of rock 
excavation. In order to drain the working-pit. It is finished for 1,400 feet, aud partly 
finished for its entire length of 1,1100 feet. It is from 6 to 8 feet wide and from 1 to 6 
feet deep. 

j|. minute survey of the proposed improvement was made preparatory to giving out 
the work by contract. 

'Very respectfully, your obedient servant, 

Phil. J. Schoop, 

Assistant Engineer. 

Col. W. E. Merrill, 

Corps of Engineers. 



SYLVANIA. 

* 

The project, of which Lock aud Dam No. 8 is the only unfinished por¬ 
tion, contemplates the extension of the Monongahela slack water which 
now terminates at Dankard Creek, Pennsylvania, to Morgantown, W. 
Va., a distance of 14 miles. To overcome the lift of 21J feet, two locks 
and dams are required, one of which, No. 9, is finished and in operation, 
while No. 8 is yet to be completed. 

The work of building Lock No. 8 was resumed on the 28th of July, 
18S4, and was pushed with energy until December 11 when operations 
were stopped by cold weather and high water. During this period 
5,460 cubic yard of masonry were laid, and the entire work with the 
exception of the lower wing-wall was built to a eight of from 2 to 4 feet 
above the pool of Dam No. 7. 

The original estimate of the cost of building this lock and dam, as 
given in my annual report for 1876 (Report of the Chief of Engineers 
for 1876, Part II, page 56), wm 1189,000. 

I w *8 B is taken in stating in my last annual report that the origin* 
estimate for this work was 1164,000. The error originated in my an- 
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nual report for 1881, and was due to taking the amount reported in 1880 
as still needed to be the original estimate, whereas it was really, the 
original estimate less the first appropriation of $25,000. The error was 
chiefly due to the fact that the report in question was written while I 
was absent from my office on account of sickness. 

Since 1880 there has been appropriated for improving the Mononga- 
hela Eiver the sum of $120,000, of which $4,906.72 has been expended 
for the running expenses and repairs of Lock and Dam No. 9, and 

$111,368.94 on Lock and Dam No. 8; leaving a balance of $3,724.34 

now available. To complete Lock and Dam No. 8 will require an ad¬ 
ditional expenditure of $125,000, as is shown in detail in the accompany¬ 
ing report of the resident engineer, cur $121,276 in addition to the bal¬ 
ance now on hand. The total cost of the work will therefore be $236,369 

, an increase of <147,369 or 2&per cent. 

This excess of cost over the original estimate is 
lows : The original estimate was made for 


where it was 










tion that rock could be found at a depth of 5 feet, and estimates were 
based on this depth. Subsequent examinations by another assistant 
showed that this report was in error, and that what had been supposed 
to be solid rock bottom was merely imbedded bowlders. After careful 
search the site of the work was changed to the mouth of Dunkard 
Creek, where rock was found at a depth of 10 feet. No better site could 
'tie found in the region where the lock had to be placed; but the extra 
depth coming in the wide foundation courses largely increased.- the 
amount of masonry lit the lock, and seriously added to the cost of the 
dam and abutment. 

Revised estimates might have been made at an earlier date, but hy. 

draulic work is subject to so many casualties that it did not seem ad¬ 
visable to prepare them until the lower courses of the lock were com¬ 
pleted. This condition was not reached until last December. 

Another cause of increase in cost is the great length of time con¬ 
sumed in the work on account of the insufficiency of the appropriations 
to secure economical results and the total loss of two working seasons 
by the lack of any appropriation. It is only necessary to add that the 
first appropriation was made in 1880, and that in all probability at 
least two more working seasons will be required to complete the 
lock and dam. The whole structure could have been completed in two 





drags over many seasons 
nmch increased, 

must be repaired or renewed from time 
expenses add greatly to the 
For further details reference is made 
resident engineer, Mr. L. M. Petitdidier. 




dams and 
and innumerable 




to the anuexed report of the 


COMMERCIAL STATISTICS. 

II 

As stated in my last annual report the record of the commerce pass¬ 
ing the Government lock at Hoard’s Rocks No. 9, owing to the iso¬ 
lated position of this lock, is of little value in estimating the amount 
of traffic which will result upon the completion of Lock No. 8 and 
the final opening of a continuous slackwater navigation from Pittsburgh 
to Morgantown. The following table, compiled from the monthly reports 
of the lock-keeper at No. 9, shows the actual commerce passing this 
point. 
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Commerce patting Lock Jf#. 9, Monongakela Biver, during the fiscal year ending June 

30.1885. 
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The following statistics are taken from tbe last annual report of the Monongahela 

Navigation Company, and show the commercial movement on the lower, or northern, 
end of the river: 

SHIPMENT8 ON THE MONONGAHELA 8LACKWATBR IN 1884. 

* • 

» • • • • ■ «' •"« » » m m m » « • » on m m m m » » • « m m m m » • m m m m « m m m m • m ft w w « m ■ m in « number.. 862,126 

Cattle and horses • rn m m « m m m m ao® m m # m a» » ft » aw * m m ft » » m « a® a a m » » a® m «i< aw «< » isaa m «» • flu * • « m do.... 289 

ll 61 fill l « m » « rn • m a m flu « m m m m m m m m m a* m m • m w » m « « «, a «, a® m m m ft iw m m m aim » «n am JJOUIlllS • « M ill | ill jl», 

COai| ttU^6| ftlilL BllMSlL. » ft «» ft a® is® « a® asasi m » awi » w aw m ft * » * ft ft » w ft ft ft » ft ft « aw ft alt IB a» aaaaa m ft u UUSlltilflft « lllI«Jl.| i Of)} 

Fire-clay <» « aw m * eaaai m an «> an m ana mb w «t» aaso.||w «a< ala » « >aa ft aw m m m m im to® m a» • » »m m aaoa m m fla> «( a* m « m m m m m m m m m m aaai' w tons.. 2,140 

Hogs.... '» ooooi flia> aaa» <ia aa «ae aia «a « « aoaa «sat m aaia m « » m m • m a® >« aft m a» as® m '» m * i» »■ • ieia « m m «aa » «a « w m aw w> aaaa m m '» • aaa> number.. 3,381 

Iron ore .... a» mi a®' <» nun m> m m m a® m m m «aaa mi « a® m< aa® m m> m m « iw no® «w m an •» m hop iddu » m « «i m a® » « • all «> ala aooi • m » «® aaoa' oooo «< w tons.. 20,840 

Iron in pigs . aaooi III III! m «vb *p • |® i|| iqodi m m m m m ■» a® m aaos m • • "ioo a® «|i % m alii ooo> a® a» «® m m a® «a m » « • ala aa® a® m a® » alia m a* u® «a «» do . 17 

Lumber. • » » m rn aw » <i® aw » rn III l® III III an « aa® m m m • « llll aw rn m «a I|» «» «» «» as® «p m • m I® <a® • m <a® aa®. «® m • aw a® « * an a® m a® <no< an feet.. 7,142,447 

aw a® m a® • aw as® >» « in <00 m »® a® a® aw <a» as® m aan ■» aa® >asa> m aw a® a® as® 10 ® m » • » • » • m a® a® m m • m 1 ® as® fli >® m < 0 ® ay® aan 1 ® • a® m « m as® * barrels.. 52 

«> aaoai >1® aw MSI 111 a® a» m aft «s m «®i • «» m m m m >aw » a» m a® am m m ft aaoi naan a» an® »®i m m aa® m> m • «b an m m a* m * w flu m m «® • ■ • number. . 255 

Posts, pit aa®' « <a» asysi m «» » io® uoom aa® ass* fll a» « m aaai m a!® « ayga m a® lloi m « 001 (SB a» « S® m a»8» «a» agft aia a® m asa» M8> ail a® aa» a!® m a® W « «ii as® *y flp i®a * m m * iJlCI m * ay® aw 219,200 

Bailroad ties m a* a® fll at® IS® aw m ft iaai aw m m aw # « «ft «• ft» ft m m m m » • • m m at® • m m m m a® m m m m m m m m ft m m m aft • m am do.... 16,750 

a® a» «s® is® mi mi «» mu a® m m m m m a® aa m • » m m • • aw m • • • • » a* asa at l® ft • • • • m « mu • m omn ann an « • a» m m • m «s w • bushels.. 679,000 

m m m m m m m • ft m m m m m # <m| m m m m • • • • •••••• • • » «■ • • m m> m m • • • m • • • • • • • • i»as®.ssg» number.. 5,677 

, 8sl Is paftMisyiiwitai • <m • a* pt m m • • 4ft • • ft m m am «S® • m » m m ««*«»*« m m m m m m m m m m • * m m> m tons.. 23,844 

*m m m w m m m m • • • w • m m m m m m • mmmmmmmm m m m m *•••«»» m m m m m m m m «»iwa»®aiii«8 »f®®ai* |JNfi 1, 1(5 HjlCJltl m m 32,067 

ap m m m m an® • aw a* ft » • ft m ft am aw • « • a® am m m m m • ft • • ■ ft • ft ft • • « ft «» m in mi •> • • « • • • • m m m m m feet .. 2,091,740 

barrels.. 6 t 770 

JE ItfflO 'D g 6rs « ft * m m> rn ftftftftftftftftftft ft rnmmmmmwm # m m • m m m m m n • hub ft m # w • a, n # number.. 26,871 

ESTIMATE FOR 188&-’87. 

In order to secure the best find most economical results, it is essential that the en¬ 
tire sum ipmj aired to complete the work should be appropriated at once. 1 therefore 
submit an estimate for $121,276. 

Money statement . 

July 1, 1684, amount available..............................._....... $2,159 26 

Amount appropriated by act approved J uly 5, 1884...................... 45, OOO 00 

47,159 26 

July 1,1885, unmount expended during fiscal year, exclusive of outstanding 

liabilities July 1, 1884.......................,........................ 43,434 92 

Jnly 1,1885, amount available. „........................................ 3,724 34 
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Ambunt (estimated) required for completion of existing project--.. - ...$121,276 06 
Amount that emu be profitably expended in fiscal year ending j une 30,1887 121,276 CD 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


REPORT OF L. ML PKTITDIDIER. ASSISTANT ENGINEER. 


Cincinnati, Ohio, May 20,1885. 

Colonel: I have the honor to submit the following report for the season of 1684 
on the work of construction of Lock No. 8 ou the Monongahela River, 88£ miles above 
Pittsburgh. 

After the passage of the river and harbor act of 1884 you instructed me to proceed 
at once with the construction of this lock. 

In order to explain the condition of affairs before commencing work, it is well to state 
what had been done during the preceding working season, which was in the fall of 
1882. A c< ffer-dam 122 feet by 115 feet to iuclose the upper end of the lock had been 
built 5 feet above low water, and 810 cubic yards of masonry, forming portions of the 
head wall and of the spars of the upper wing-wall and upper buttresses, had been laid 
to a height of 3 feet above low water. 

In 1882 and 1883 the Monongahela Navigation Company built Lock and Dam No. 7, 
4 miles below Lock No. 8, and raised the low-water level at the latter point 5 feet, 
submerging the coffer-dam built iu 1882 and covering the masonry to the depth of 2 
feet. 

Operations for the season of 1884 were commenced on July 28, the work being per¬ 
formed by hired labor. The coffer-dam was repaired and raised 3 feet and extended 
down-stream sufficiently to inclose the remainder of the lock. The excavation of 

earth and hard gravel was commenced on August 6 and continued until the latter part 

of November, the amount of material excavated, being 5,610 cubic yards. Masonry 
work was begun on the upper land buttress on August 27 and was prosecuted actively 
until December 11, the amount of masonry laid during this period, including concrete 
for leveling foundations, being 5,460 cubic yards. This includes the building of the 
entire lock, with the exception of the lower wing-wall, to a height of from 2 to 4 feet 
above the level of Pool No. 7. 

• (Hi 

It Is estimated that 60 per cent, of the masonry of the lock has been laid, but this 
quantity represents at least 7&per cent, of the work, as the most tedious and difficult 
part is done and the lock can now be completed without the necessity of a coffer-dam, 
and the work is no longer subject to serious interruption bjr freshets. 

In the masonry, American Portland cement, has been used exclusively for all cut- 
stone work, as it is deemed much preferable ou account of its great strength and ad¬ 
hesive qualities. 

With the exception of a delay of ten days, caused by the inability of boats to trans¬ 
port cement during an unusual low stage of the river, the season’s work was carried 
on under most favorable circumstances. The weather was all that could be 
and the coffer-dam was submerged for the first time in the month of December. 

. A careful estimate of the cost of completing Lock and Dam No. 8, is as follows 
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$42,275 

50,054 

10,000 

17,831 
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2,840 

125,000 


I transmit herewith four photographs of the work and vicinity. 

Very respectfully, your obedient servant, 

L. M. PlTITDIDIKR, 

Assistant .Engineer* 

Col. William E. Merrill, 

United States Engineers, 










PPENDIX CC—REPORT OF COLONEL MERRILL. 1817 

C C 6. 

OPEEATING AMD CARE OF LOCK AMD DAM NUMBER 9. MONONGAHELA 

RIVER. 


' The expenses of operating this work are limited to the salary of one 
lock-keeper, and the repairs necessitated from time to time by floods and 
accidents. 

During the autuuin of 1884 the damage mentioned in last year’s report 
was thoroughly.repaired, and a heavy crib filled with tiprap and con¬ 

crete was attached to the lower slope of the dam in order to destroy the 
reaction which was the original cause of the breach. 

The lock and dam passed through the winter of 1884.’85 with no other 

injury than a slight abrasion of the concrete coping. For further de¬ 
tails reference is made to the annexed report of Mr, 
the resident engineer in charge of Government 




Statement of eoepenses incurred during the fiscal year 1884-’85, 
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ESTIMATE FOR 1885.*86. 
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REPORT OF L. X. PETITDIDIER, ASSISTANT ENGINEER. 


Cincinnati, Ohio, May 25,1885. 

Sin: 1 have the honor to submit the following report, for the season of 1ISS4, on the 
work of repairs at Lock and Dam No. 9, on the Monongahela .River, miles above* 
Pittsburgh, and in the State of West Virginia: 

A part of tho crest of this dam and a few stones of the isecmnd and third conrses find 
of the down-stream facing were carried away by flood and drift in December, 1880. 
In January, 1881, the remainder of the coping was removed, thus lowering the* 
,wl )le i^ feet; but attempts to repair t e break were defeated by a constant* 
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succession of freshets. Meanwhile the damage gradually increased, and when I ar¬ 
rived at the work, in August last, I found a b reals on the end adjoining the lock 110 
feet long and 5-J- feet deep. All the courses of stone forming the down-stream slope 
hart also been carried away for the whole length of the gup. 

After a careful examination of these damages you decided to build a protection- 
crib below the gap, and to restore the dam to its original status, except the coping. 
This crib was to serve two purposes: first, to prevent backlash below this part of the 
•dam, and, second, to prevent undermining. 

Operations were commenced early in August, and a temporary crib coffer-dam was 
erected above the gap. 

The two top courses of masonry were first replaced, commencing August 27. The 
protection-crib below the dam was begun early in September and finished by Octo¬ 
ber 11. The slope stones were then replaced and laid in Fortland-cemeut mortar. 
They were also fastened with iron clamps along their beds. 

The crib is filled with concrete along its vertical sides, and with riprap for inner 
'filling. Its walls are solid, and built of oak above low-water level, the top sheathing 
being of the best white-oak, 12 inches thick. It measures 10H feet in length, and is 
7 feet 6 inches above low water at its onter end, the slope of the top being abont 1 
ioot. 

Other minor repairs at this place consisted in rounding off the top of the whole 
dam with a layer of concrete whose greatest thickness is 27 inches, and in dressing 
off the whole lower slope of the dam so as to offer less resistance to large logs which 
frequently pass over in high water, and then, borne back by a surface current, strike 
Against the dam with great violence. 

About 400 cubic yards of gravel were placed behind the upper land-wall buttress 
to fill up a hole cut out by the river during a high flood. The top surface was then 



Immediately below the lock the bank behind the retaining-wall was covered with 
200 cubic yards of riprap as a protection against wash in time of floods. 

I transmit herewith two photographs, taken before and after the repairs of the 
-darn, respectively. 

Very respectfully, your obedient servant, 

L. M. Pktitdidikr, 

Col. W. £. Merrill, Asaistant Engineer, 

Cmrp» of Engineers, 


C C 7 . 

IMPROVEMENT OF ALLEGHENY RIVER, PENNSYLVANIA. 

The appropriation of $35,000 made by the river and harbor act of July 

.15,1884, was expended in continuing the removal of the huge rocks that 

obstruct the shores and bed of this river aud in repairing the dam at 
Nicholson’s island. For details reference is made to the annexed report 
of Mr. I. V. Hoag, jr M the resident engineer, which likewise contains 
such commercial statistics as could be obtained. 

1 would recommend that the work of removing rocks be continued up¬ 
stream as far as Olean, aud I would also recommend that an inclined 
plane be built at the Corydon Dam, so as to lessen the dauger to life 
and injury to property in passing this dam. 

No definite estimate can be made of the cost of the work herein oat- 
lined, but it is estimated that $ 100,000 could be advautageously ex¬ 
pended on the Allegheny River during the ensuing fiscal year. 

Money statement . 

.July 1, 1884, amount available ........._..............._......... $816 69 

. Amount appropriated by act approved July 5, 1884...................... 35,000 00 

35,816 69 

-July 1,1885, amount expended daring fiscal year, exclusive of outstanding 

liabilities July 1, 1884..... 35,182 40 


-July 1, 1885, amount available 


634 29 
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jlSiijiciiHD’ant that, (iiiii he profitably expended i fiscal year ending June 30,1885 $100,000 
Submitted in compliance with requirements of section. 2 of river and 
harbor acts of 1866 and 1867. 


REPORT OP I. "¥"» HOAG, Jilt., ASSISTANT ENGINEER. 


Pittsburgh, Pa., February (5, 1886. 

Colonel ; 1 have the honor to submit the following report of the operations for 
the improvement of the Allegheny River during the season of 1884: 

No contract work of any kind was done. Your project, approved by the Chief of 
Engineers. contemplated only the necessary repairs to the dam at Nicholson Island 


Engineers, contemplated only the necessary repairs to the dam at Nicholson Island 
and the removal of obstructions. For the latter work nine separate parties were 
engaged in the month of July. These parties consisted each of one foreman, twelve 
laborers, and five teamsters and teams. They were supplied with roughly-made drag- 
sleds and all necessary tools and implements for reducing rook and other obstructions 
to a portable size. Dynamite was also freely used. 

The object of this work was to effectually*clean up the bed of the river, and by so 
doing materially increase the navigable depth and also lessen the dangers to float- 
ing craft at the higher stages by clearing the more prominent shore-bars. Where the 
water was too deep to do tne work by hand a crane.boat and deck.barges, were em¬ 

ployed. All material removed was deposited on the bank slopes at a height suffi¬ 
cient to preclude the probability of its being again carried into the stream by ice. 

The working parties described were distributed to various points on the river be¬ 
tween Pittsburgh and Hickory, a distance of 160 miles. 

The following is a statement of the work done on the various sections of the river: 
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Party No. 1, I. IL Jones, 
foreman. 

Party No. 2, J. R. Hatton, 

foreman. 

Party No. 3, 8. TEL Rich¬ 
ardson, foreman. 

Party No. 4, D. G. Foy, 
foreman. 

Party No. 5 f H. Crawford, 
foreman. 

Party No. 0, T. J. Hudson, 
foreman. 

Party No. 7, J. P. Hudson* 
foreman. 

Party No. 8, E. E. Shaw, 
foreman. 

Party No. 9, J. M. Hud¬ 
son, foreman. 


Hud- 
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• This rock consisted of the 


aqueduct piers, which were removed by the crane-boat. 


The repairs needed to the dam closing the left chute at Nicholson Island, 37 mi left 
from Pittsburgh, were found to be quite extensive. The damage to this work was first 
occasioned by the superstructure of the Emienton Bridge, 53 miles above this point, 


lg floods of 1883, lodged 
t the bridure made a nuuil 


of breaches in the dam, which were afterward greatly increased by water and ice. 
This diiin has been placed in a state of complete repair at the following oost, viz: 

COST OF KBPAIRS OF HAM AT NICHOLSON ISLAND IN 1884, 

a 

80,596 feet (B. M.> timber ........ , .... $1,509 12 

2,919} cabic yards of riprap stone........................................ 2,175 57 

121 cords brush............................... ..... 78 65 

8,161 pounds bolts and spikes........... 179 36 

Services, charged on pay-rolls ... 2,376 22 



6,318 92 
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The difficulty occasioned by low bridges does much to prevent a more universal 
appreciation of what has been accomplished on this river, and prevents a return to 
steam navigation, which was in a flourishing condition up to the year 1867; but, owing 
to the erection of numerous cheap low bridges, navigation is now almost wholly car¬ 
ried on by means of boats propelled by horses. 

The Allegheny Valley abounds everywhere with evidences of latent wealth, yet its 
interests have been bo neglected, and so little has been done toward the improvement 
of the river, that all its commerce has hitherto been confined to periods of high 
water. Under these circuuistauces no regular or systematic collection of the statis¬ 
tics of its struggling trade has ever been attempted, and no approximation could be 
relied upon,'except in regard to the extent of the timber trade, hereinafter referred 
to. While the general commerce is very important, and evidently of considerable 
amount, yet, for the reasons given, it is so desultory in character, that no satisfactory 
exhibit could be given without a thorough personal cauvaaa, which would require 
more time aud expense thau can be spared for the purpose. 

A summary of the disbursements for the season's work is 
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There is much work in the nature of the removal of obstructions yet to be done, but 
the Improvement to navigation already accomplished is apparent to the most casual 
observer, and the natural features of the Allegheny River, together with its boundless 
resources of iron ore, coal, sand, and limestone, fire-clay, timber, oil, and natural gas 
will now compare favorably with those of any other stream of which I have knowl¬ 
edge. There is, perhaps, no otker river in this country so susceptible of radical im¬ 
provement as the Allegheny, and if this work is not undertaken by the General Gov¬ 
ernment, 1 am firmly impressed with the belief that private enterprise will moon be 
attracted by the advantages of such an investment. To foster this spirit of develop¬ 
ment ii is manifestly the interest of the Government to carefully consider the recom¬ 
mendations embodied in your previous reports relative to the construction of the first 
lock mud dam at Herr's Island, (See Reports of Chief of Engineers for 1882 and 1883.) 

*.ill.special examination and survey of the proposed location of this dam was made 

during the month of October, and the maps of the same have been placed on file in 
your office. 

Gas, m » natural concomitant to the great reservoirs of petroleum or rock oil, has 
been at all times encountered in great volumes during the nsnal explorations for oil. 
It has been for years utilized in the oil country for illuminating and all heating pur¬ 
poses. 

Comparatively recent discoveries have developed in many places in the Allegheny 
"Valley the presence of strong veins of this natural gas, and at very remote distances 
from any oil-bearing territory. Several large corporations have laid cast-iron pipes 
of from 8 inches to 12 inches diameter in the bed of the river, and crossing it at sev¬ 
eral points, to couvey this gas to the various Industrial establishments of Pittsburgh 
and vicinity, where it is used as fuel. These lines of pipe are sometimes laid across 
ripples, notably at the head of Herr's Island, known as Garrison Ripples, where five 
separate lines cross the river within a distance of 1,000 feet. 

This pipe is usually placed on the bed of the stream without protection, except in 
shallow water, where it is placed at about the level of the bed of the river, and is 
held In place by iron pickets having their tops fashioned into half circles which 
the pipe when driven down. 

Some fears have been expressed by navigators of injury to their boats by 
pickets. I know of but one instance where any actual injury has resulted. An investi- 
gat ion of that case showed that the damage was done while the pipe was being placed, 
and before the pickets were entirely driven down. Since these pipes are frequently laid 
on ripples, where the current is naturally strong, it appears probable that the water 
may cause a sconr under them sn fficien t to perm i t the pipe to settle. If Hi is should 
happen, the iron picket left standing would doubtless prove a dangerous obstruction. 

The companies operating these lines are, I believe, all organized under the laws of 
the State of Pennsylvania, "and a list of them may be found with the secretary of that 
Commonwealth. I am not familiar with the conditions of their franchises under the 
State law, but I would suggest that they be officially notified of their liability in this 
matter under United States law. 

The w ater has been too high si m ce these pi pee were 1 aid to fully determ ine whether 
they constitute a nuisance, and, pending suck an examination, no further recommen¬ 
dation seems necessary. 

Some early and decisive steps shonld be taken to restrict the work of sand-digging 
in the river. The manner in which this is now being done is absurd and an outrage 
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io public right* They anchor their boats wherever they please and proceed with 


wing 1 the gravel and 


gri 

muds, winch const!- 


their excavation, screening the sand into flat-boats, an 
bowlders back into the river, where it is left piled up in huge 
tute a most serious obstruction to all commerce. 

1 am aware that the remedy in this case lies in an action at law, and I would there¬ 
fore recommend that the district attorney at this point be requested to extend to the 
engineer in charge his aid in abating this evil. 

The statistics of but on© branch of trade show the enormous aggregateof 200,000,000 
feet B. M. of timber annually transported on the river. The harbor for tlie greater 
part of this product in above Herris Island, and within a few miles of Pittsburgh, where 
it in held for market, and the loss on this timber, principally from sap-rot, which is 
solely dne to the meager facilities for transportation occasioned by uncertain water, 
is modestly put by Messrs. Stoner and McClure, of Pittsburg, prominent timber mill- 
men, who annually cut 12,000,000 feet of this timber, at 1U per cent, of the whole 
«xuount so held. Besides this important item, exhaustless quantitiesof valuable build¬ 
ing stone can be found on this river within a very moderate distance of Pittsburgh. At 
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ICE.HARBOB AT MOUTH OF MUSKINGUM BIVEB, OHIO. 





Work of construction was resumed on July 14 and continued until 
the season closed at the end of November. Win 

most difficult and dangerous part of our 
prolongation of the lock through tin© State dam. When it closed 
this hazardous enterprise had been successfully accomplished, and every¬ 
thing that came within the area of the coder-dams was finished, thus 
assuring the early completion of the ice-harbor. Although not much 
more than half the structure is built, the work maybe said to be two- 
thirds completed, as the portion yet unfinished is very much less diffi- 
than the part already built. The preseut condition of the work is 

accomp 



which 

be appropriated. The total cost of the work, will therefore be, in round 
numbers, $296,000. 

The estimated cost of this work, as given in my annual report for 
1880, is $216,400. The increased cost over the estimate is, therefore* 
$79,600, or 37 per cent. This increase is partly due to the fact that 

the work proved unexpectedly difficult, and partly to the small appro. 

priations and consequent slowness of construction, which made it 
frequently necessary to build, destroy, and rebuild temporary works of 
protection that wcffild have been unnecessary had the work progressed 
more rapidly. At the close of each season it was necessary to leave the 
Stato dam and the adjacent coffer-dams in such a condition as to be 
safe against floods from the Muskingum. Any failure in this respect 
would have caused the destruction of the dam, and possibly of some of 
the ne hb *ing mills, besides wholly stopping navigation. 
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The cost of keeping down the water in the coffer-dam has been un¬ 
usually heavy, as under the clay we found a bottom of quicksand, and 
the constant head of 20 feet caused an inflow' that required the constant 
running of two 10-inch Centrifugal pumps. 

There were also much annoyance and expense in 'keeping up a water¬ 
tight connection with the State dam, and after the floods of each winter 
heavy expenditures were required on all temporary structures, and es¬ 
pecially on the coffer-dam below the State dam, which was exposed to 
the heavy eddies and reactions due to the fall of 12 feet.. 

If the lock could have been built as locks usually are built—before 
there was any dam—the work could have been completed within the 
estimate. 

The following contracts for materials were made daring the year: 

By advertisement, dated August 2, 1884, proposals were invited for 
furnishing timber and plank for use in constructing lock at the month, 
of the Muskingum.River, Ohio. 
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Marietta Cbair ConipMj*.. 
Dawes, Irish Jt Co ......... 

D. B. D win ................... 
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Contract was awarded to the Marietta Chair Company, and executed 
under date of Augnst 21,1884. 

By advertisement dated.August 2,1884, proposals were invited for 

furnishing round piles for use in constructing lock at the mouth of the 
Muskingum River, Ohio. 

The following bids were received, apd opened on August 11,1884: 





Ho. 


10,400 linear feet 
of round piles. 


Dawes, Irish A Co.*_ 

H. W. Tucker.. 

Adam Feick ........... 

A Icock A Hayes... 

Hammett Horris A Co. 
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Contract was awarded to Dawes, Irish & Co,, and executed under 
date of August 22, 1884. 

The annexed report of the resident engineer gives the year's opera¬ 
tions in detail 
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ESTIMATE. 


It is essential to the vigorous and economical prosecution of this work 
that the entire sum required for completion should be appropriated in 
one sum. 1 therefore submit an estimate,of $95,163.37 as the amount 
that should be appropriated in the next river and harbor act. 


Money statement . 

July 1,1884, amount available...... 

Amount appropriated by act approved July 5,1884. 
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July 1,1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1,1884.... $54 

July 1,1885,outstanding liabilities ..... 


$5,522 90 
50,000 00 

55.522 90 
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REPORT OF MB. 


WESTONT, ASSISTANT ENGINEER. 


United States Engineer Office, 

Cincinnati, March 18, 1885. 

Colonel : I have the honor to submit the following report of operations on the ioe- 
harbor at the mouth of the Muskingum River, Ohio, for the past working season. 

PROGRE88 AND CONDITION OF THE WORK. 

HI 

Active operations were begun July 14,1884, although advantage was taken of the 
presence of the Ohio River dredge-boats at Marietta in June to replace material 
washed out of the coffer-dam during the winter. The amount of gravel dredged and 

deposited for this purpose, was 3,670 oubie yards. This left the coffer in good condi¬ 
tion for immediate use. 

The work laid out for the season was that of bqildingthe middle section of the lock 
chamber, or that part which intersects the State dam. Previous work had ouly 
brought the new structure down to the upper face of the dam. It was now proposed 
to carry it through the dam, and make secure couuections on one side witfr the dam 
itself, and on the other with the bank of the new excavation. 

Wheo once the main dam was cut, the coffer-dam alone would be left to maintain 
the water in the pool. As there was a head of 12 feet of water against the dam, the 
work would be liable to serious damage should the Muskln^m River rise above its 
ordinary summer stage, and overflow the coffer. 

As it was impracticable to avoid this risk, and as it must be carried until the lock- 
walls were built up to the level of the coffer, or uutil the season’s work was nearly 

ble. A night gang was orgauized, and operations were Itept tinder way day and night 
till the end of September. At this time the excavation and pile driving were fin¬ 
ished, and except pumping, night work was discontinued, it being impracticable to 
lav n aasonrv by any artificial light. ** 

By reason of continued low wafer, the season proved a favorable one, and as labor 
was abundant, and no delays arose, the proposed season’s work was practically closed 
and everything made safe by the end of November, and before any considerable rise 
had occurred in tbe river. 

The lock-walls and the concrete foundation were extended to a point 75 feet below 
the crest of the dam. A bulkhead wall was built between the laud lock-wall and 
the bank, connection made between the outer lock-wall and the State dam, and a 
section of a guard-crib built on the ri ver side of the lock-wall below the dam. 

In addition to this, 300 cubic yards of masonry, laid in 1881, at i lie head of the 
land lock-wall, were taken down and reconstructed at a cost of $1,41X1. This extra 
work was made necessary by a gekeral opeui «g of joints in the wall, chargeable en¬ 
tirely, as far as I could' determine, to bad cement. The wall was well built with 
mortar mixed iu the proportion of one volume of Buffalo common cement to two of 
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Tiver sand. In places the cement carried only one and one-half times its volant 
irnnd. Teal* of mortar mixed in the proportion of on© of this cement to two of | 
'by measure gave in general a higher tensile strength at the end of on© week 
similar samples of other common cement tested, but briquettes of neat cement 
ally checked or cracked and fell to pieces when immersed in water. The cement 
used on the strength of tests made* with mortar mixed in the sample as it wins 
mixed and used on the wall. The’results, however, proved bad. After stan 
over winter the joints began to check aud the wall to break up in a serious ma 
Check-levels were run, but showed no settlement in the foundation of the w#ls. 
trouble seems due to a slaking of lime in the cement or to some similar action, w 
has caused an increase of balk in the mortar. 

The low er portion of walls laid with this oement are yet in fair condition, alth 
there are occasional checks in joints, aud when UDder water pressure there is 
leakage. The head-piers will have to be reset in part or throughout. 

Except the coping for outside wall culvert valves and maneuvering machinery, 
er half of the lock is now completed. 

[’he annexed sketch shows the present condition of the work. 






DETAILS OF WORK DONE IN 
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Concrete laid. 

Masonry laid . 

Masonry taken 

Stone cut ...._ 

Special atone# cut 

The total amonnt of concrete laid, as measured in place, was 1 760 cubic yards, 
this 2,723 barrels of common cement were used. Assuming each barrel of remen 
equal 3£ cubic feet, the following figures show the gross amount of material used 
concrete: Cement, 336 cubic yards; sand, 505 ; fine gravel, .575; broken stone, 1, 
total, 2,871 cubic yards of raw material for 1,760 cubic yards of concrete; or, 163 
of the ingredients to 100 parts of the manufactured article. This mixture is, ’by m 
ure, approximately, 12 parts cement, 18 parts sand, 20 parts fine gravel, aud 50 p 
broken stone. 

In preparing 1,310 cubic yards of stone broken to pass through a 2-inch ring, 
contractor for this atone stated that he used up 1,854: cubic yards of iiprap f whic 
at the rate of 1.41 yards of riprap to produce 1 yard of macadam. 

The total masonry laid during the season was 3,399 cubic yards, for which 2, 

barrels of common cement were used. Cement used per cubic yard of masonry 
therefore, O.fii barreljs. Mortar mixed one of cement to two of sand. 

Mortar mixed in the usual proportions, when one week old, gave 25 per cent.i 
tensile strength with hill sand than with river sand. 
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Material furnished by contract or otherwise. 
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Dimension stone for coping . 

Riprap .... 

Broken stone 
River sand 

Hill sand .... 

River gravel (anwashed)..._ 

Wbite-oak piles, 12 to 20 feet long... 

White-oak timber and plank. 

Cement, delivered.... 

Wrought-iron bolts and straps 

Cast-Iron washers... 

Coal, Pittsburgh, “steamboat”...... 

Coal, Pitts burgh, nut....... 
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m m m m SB m §•••••••• 

505 


« m m m m • fl© 

448 

1 

# m m m • - d© m m * ••••• 

685 


Linear feet..... 

14,878 

- 

Feet B. M.. 

00,9U 

*16 

Barrels ......... 

4,825 

1 25-3 

Pounds.. 

17,168 



7, 040 


Btiabels ........ 

13,685 



8,549 



* Per M. 


ESTIMATE TO COMPLETE THE WORK. 


The cost of completing the work is estimated as follows: 

Coffer-dam and pumping ............. $10,4 

Excavation ......................_____........._................ 2,4 

Foundation piles and flooring......... 13,4 
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Cm te ... .. $8*000 

Stuiic-cut ting and masonry. 29,500 

jfcc-ek-gates and fixtures. 6,000 

Valve*. t urbine, and machinery.. 10, OOO 

CrUi-wot k, bank-protection, and dredging. 7,000 

Contingencies and engineering, 12 per cent. 10, OOO 


Total. 96,000 


Very respectfully, your obedient servant, 


Col. William E. Merrill, 

Corps of Engineers. 


William Weston, 

Assistant Engineer . 


C C 9. 

HARBOR OF REFUGE NEAR CINCINNATI, OHIO. 

e river and harbor act, approved July 5,1884, appropriated $17,000^ 
“ improving harbor of refuge near Cincinnati, completing improve- 
lent.” This amount, added to the sum of $15,937 on hand at the close 
the last fiscal year, made a total of $32,937 for this work. With the 
iproval of the Chief of Engineers, it was decided to expend this money 
building a third dike in the Ohio River, at Four Mile Bar, 10 miles 
»ve Cincinnati. 

Proposals were invited for this work by advertisement, dated August 
. 1884. The following bids were received and opened September 30 f 

Proposals for dike at Four Mile Bar. 




Bidders. 


* Informal 


9 ‘Ware St Pyle . 

4 , J. J. Shipman.. 

IS i William H. Wheeler.... 
22 I P. H. Kelley . 

5 John B. Holbrook .. 

8 I. Y. Hoag, jr 

19 Jdfte, Barton A Crane . 
B EL S. Hopkins St Co - 

4G Carmody St Mapel. 

44 c. B. Willey. 

IT R. G. Huston A Co. 

41 P. K- iidriek A Co. 

24 L Hommedien A Bloom 

il B. S Howell. 

y Sheldon S. Baton. 

.1 M. L> BnrkeACo. 

IT A. J. Jolley, Sons A Co 
l'i C. J. McDonald A Co... 
> A. B, Cole. 


Material* required. 
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"C wJ 
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•■a 
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o 

'J u ™ o 

^ • e* 
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ii 

|I 

, S3 
& 

sSs 

, K 
£ 
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$18 45 

$10 45 

1 $17 45 

$0,83 

$0 04$ 

$2 25 

19 00 

19 00 

19 00 

94 

0 04$ 

2 50 

26 50 

25 00 

28 00 

94 

03 

1 00 

28 00 

22 00 

28 00 

1 10 

04 

1 50 

24 00 

23 00 

24 00 

1 10 

05 

2 50 

20 00 

15 00 

20 00 

1 50 

03 

2 00 

23 75 

23 75 

29 00 

1 20 

04 

5 00 

28 00 

27 00 

27 50 

1 17 

05 

3 25 

28 50 

28 50 

30 00 

1 20 

1 ;oe | 

1 75 

27 00 

22 00 

25 00 

1 50 

05 

1 00 

29 00 

29 00 

33 00 

1 35 

00 

2 50 

30 00 

29 50 

29 50 

1 45 

05 

2 25 

33 00 

33 00 

33 00 

1 50 

04 

4 00 

24 50 

23 00 

28 50 

1 90$ 

04$ 

1 25 

30 00 

26 00 

33 00 

2 00 

05 

2 00 

30 00 

28 00 

85 00 

2 00 

05 

2 00 

43 00 

39 00 

41 00 

2 65 

15 

3 00 

43 00 

27 00 

43 00 

2 87 

03$ 

2 87 

27 49 

25 49 

25 49 

4 70 

02^ 

3 19 


1 Bolts. 


t Spikes. 


Total. 


$30,542 89- 
40,216 78 
44,329 42 
47,920 97 
47,855 80 
49,752 04 
51,214 87 
53,870 01 

54,984 19 


60 , 

58, 

59, 
M, 
66 , 

70, 

71, 
92, 
94, 

126 , 


655 17 
040 02 
809 22 
000 28 
702 7$ 
604 65 
502 62 
409 13 
520 85 
028 55 


Contract awarded to John J. Shipman, and executed under date of November 28, 

ISM. 

U5 E f 

Digitized by VjOOQLC 
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Owing to tie late date at which the contract was awarded it waa 
practicable to procure the necessary timber in 1884, and nothing ' 
done until the spring of 1885- Work of construction was begun 1 
19,1885, and at the close of the fiscal year the shore protection at 
the root of the dike was finished, and the crib-work was completed 
filled with stone for a distance of 450 feet. The total length of 
dike is to be 2,500 feet. 

r^The following materials were expended up to the close of the fi 

year: 


Oak timber . 
Hemlock .... 

Riprap.stone 

Bolts and spi 
Brush. 


m mm 


m m m • 


m m m m m 


m m m m 


spikes. 


m m m m m • m m m ■«*••• m m m 


m m «m 


• m • m m 


m m m m • m m m m m m 


m m m m m m 


• • • • 


m m m- m • 


m m m 


m m m m 


m m m m m m m m 


m m m m 


mm m m m m m 


m m m m • • • 


m m m ip m m m 


..feet B. 14. 
.. ....do.... 
cubic yards. 
....pounds. 
..cords. 


BO, 000 
70,000 
9,133. 
21,700 
276 


Two hundred and twenty-three 
to secnre a good foundation for tt 


ibic yards 
root or ste 



earth were excavai 


ESTIMATE. 


As the prices at which this work was let exceeded those on which tl 

original estimate was based, as is shown by the abstract of proposals, ai 
as experience acquired during the present season shows that the hi 
deepens from 2 to 3 feet in front of the advancing dike, an addition) 
appropriation of $15,000 will be required to complete this work. 


Money statement . 


July 1,11384, amount available 
Amount appropriated by act a] 


m mn m m m m » m m m » 


• • • « » • * » • • • • » » » » » » * m • * m m « » « i* * • « ««. m » $15,937 
July 5, 1884... ............ 17.000 


July I, 1885, amount expended dnring fiscal year, exclnsive 

outstanding liabilities July 1, 1884 ... 

July 1, 1885, outstanding liabilities... 



$7,753 16 
5,717 23 


July 1, 1885, amount available 


«® a® m id 


m w> «®ii 


ibmitted in compliance with requirements 
harbor acts of 1866 and 1867. 


937 


13,470 
19,466 

15,000 

15,000 


c c 


HARBOR OF 


AT MOUTH OF GREAT KANAWHA RIVER, 

VIRGINIA. 





The river and harbor act approved July 5, 1884, allotted $15,000 for 
this work, of which 117,500 was to come from the appropriation for the 
Great Kanawha River and a similar amount from the appropriation for 
the Ohio River. 

It was decided to build two ice-piers in the Great Kanawha River at 
a point about 1-J miles above its month, the piers being placed on oppo¬ 
site sides of the river. 
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iccordingly proposals were invited, by advertisement dated October 
1884, for famishing material and constructing the piers. The fob 
ing bids were received and opened on December 8,1884: 

Ptopoaai* for ice-pien at Point Pleasait, West Virginia , 



Material required. 


Bidders. 


Price per M Price pereu- 
feet of oak bic yard stone 
(204,472 feet (2,486 cubic 
B. M.). yards). 


Price per 
pound drift* 
bolts (9,636 
pounds). 


Total oost. 


Porter, Tuoker Sc Mahan 

C. J. McDonald.. 

Wynne Sc Wisham.. 

L v. Hoag, jr.. 

Join Morgan.. 

Raffiner Sc Grady.. 

B. F. White Sc Son*- 

Cofrsw Jl: Wilson ........ 

John 8. Hogue. 


• m • 


a* a « « •* a » i• * 


mmmmmrnmmmmmmmm, 


m m m m m m m m m m m m 


$26 
23 
23 00 
31 


$0 73* 
1 25 
1 25 


an • » <s» ® • «i■ • • an 


an ot an ® 


• •*•«••(•••••* mm a 


m m • • 


m • coo m * 


an a m » w 


■» «i » m • m m m ■ * 


m nni> * m a m 




i|T f 752 4A 
«„ 144 11 
8, tilt Til 
10, 853 11 
10,810 111 
1.2, 043 15 
13,919 03 
14,484 IS 
111, 310 111 


* Informal. 


Contract was awarded to Porter, Tucker & Mahan, and executed un- 
ter date of February 23,1885. 

These ice-piers will have a base of 46 feet by 30 feet and a top of 22 

feet bj 30 feet. The down-stream face will b© vertical and the up¬ 
stream face will have a slope of 6 vertical on. 5 horizontal. They will 
ii built to a total height of 33 feet 3 inches above low water, 
i Owing to- the lateness of the season work was not begun until May 21, 
1885. At the close of the fiscal year the pier on the north side of the 
fcrerwas at a height of 24 feet 3 inches and filled with stone; the on© 
«i the south side was located J tine 28 and completed, to a height of 15 
feet 3 inches. 

The following materials were expended ip construction up to the close 
if the fiscal year: 


Oik timber 
Xq^qi-stai] 


*> «» m ill 


* mi* hi® 




Hill MSI ill III ill ill 


in m • m m m m 


• • aii ip m m li 


« m «* •» «p 


• m m 


•mm • 


m m II* » * 


...feet B.M 
.cubic yards 
.pounds 


»i«* 


119,963 
I t Ill'll, 
6,500 


Money oiatemmit 


hwimt appropriated by act approved July 5, 1884............ 

Jilj l f i!3fe f amount expended duringjfiscal year, exclusive of 


• • • 


$15,000 00 


onfartaDding liabili ties July 1,1884 
Jvly 1,1885, outstanding liabilities . 


• « •» ••• 


m m m m m m m m m mm mm mmmm m m m m m m m m 


18,643 58 
2,875 06 


Job If 1885, amount available 


• mmmmm mmmm mmmm • < 


• ••••11 III81IMI1II* :JE : :11I£I:E© SI 111 111 «8 ft» 


4,918 58 
10,061 42 
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PRELIMINARY EXAMINATION OF SHAWNEETOWN HARBOR AND LEVEE, 

ILLINOIS. 

United States Engineer’s Office, 

Cincinnati , Ohio, October 14,1884. 

General: In reply to so much of Department letter of July 31, 
1884, as assigns to my charge the duty of making an examination or 
survey of “ Shawneetown harbor and levee, Illinois,” I would respect¬ 
fully refer to my report on this subject, with map, dated May 17,1884. 
Should any deficiencies be found in this report I shall be happy to sup¬ 
ply them to the best of my ability. 

Eespectfully, your o! edient servant, 

Wm. E. Merrill 
Lieutenant - 

Brig. Gen. John Newton 







[First indorsement.] 



Chief 




Army, 
October 21,1884. 



Respectfully returned to Lieut. Col. William E. Merrill, Corps of 
Engineers, for a decided affirmative or negative opinion (as required 
by the last river and harbor act) whether the within locality is “worthy 
of improvement,” and the cost of further survey, should you deem such 
necessary to supply any information in addition to that embraced in 
your report of May 17. 

John G. Parke, 

Acting Chief of Engineer*. 

[Second Indorsement] 

'United States Engineer Office, 

Cincinnati , October 31,1884. 

Respectfully returned to the Chief of Engineers. 

According to my understanding of the case, the people of Shawnee¬ 
town wish protection from sneh floods as have recently overwhelmed 
them, and the “harbor” which they desire is such an elevation of the 

will permit boats to land during floods. In all other cases 
on the Ohio River where the question of harbor has been involved, the 
desire has been to secure a greater depth in low water . 

What is wanted, therefore, at Shawneetown is sijnply a levee against 
oods. If it is the intention of the Government to build levees around 
towns subject to inundation, then this locality is decidedly “worthy of 
improvement.” If, however, the question turns solely on the wants of 
commerce oh the Ohio River, I am under the necessity of stating that 
the interests of commerce would not be affected by the construction of 
a levee around Shawneetown, and, therefore, that from that point of 
view the harbor is not “worthy of improvement.” 

A high levee along the Shawneetown front would undoubtedly enable 
boats to land during great floods, but at such times the only business 
done on the Ohio River is the transport of supplies to inundated towns, 
a business which can hardly be classed as commerce. 

No further examination or survey is necessary. 

Wm. E. Merrill, 

Lieut. Col . of Engineer*. 
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PRELIMINARY EXAMINATION OF NEW ALBANY HARBOR, INDIANA, AKD 

THE RIVER AND SHORES ADJACENT TO SAID HARBOR. 


United States Engineer Office, 

Cincinnati, Ohm , October 14, 1884. 

General: In accordance with instructions contained in Department 
letter of July 31,1884,1 have the honor to submit herewith the report 
of Lieut. Geo. W. Goethals, Corps of Engineers, on the preliminary ex- 
amination of “New Albany Harbor, and the river and shores adjacent 
to said harbor, Indiana.” 

So far as I can learn, the result which it is desired to attain at this 
locality is the protection of a bank which is being washed away by the 
current. This is in itself a laudable object; but under the provisions 
of the river and harbor act, in which this examination is ordered, I 




of commerce”; and since it is evident 



my opinion as to whether a certain locality 

and prospective demands 
mind that the commerce 

■V 

of the Ohio River has no interest in the protection of the river bank 
in question, I feel compelled to report that, from a commercial stand¬ 
point, this harbor is not “worthy of improvement.” 

It has been suggested that there is a probability of the river chang- 

ing its channel, and making a cut.off through Middle Creek. I cannot 

see the slightest likelihood of such a change, as the route by way of 
Middle Creek is as long m the present channel, and there is therefor© 
every inducement for the river to continue through the present open 
door rather than to batter down the side wall to make a new channel, 
neither shorter nor straighter than that in which it now flows. 

Respectfully, your obedient servant, 

Wm. E. Merrill, 

Lieut. Col. of Engineers. 

Brig. Geu. John Newton, 

Chief of Engineers, 




REPORT OF LIEUTENANT GEORGE W. GOETHALS, CORPS OF ENGINEERS 



Cincinnati, Ohio, October 11, 1884. 









examina¬ 
tion made, in obedience to your orders, at New Albany, Ind 

Below this town are a few farms on the bottom lauds, which are composed chiefly 
of alluvial deposits. The trouble is along the river bank, and arises from its being 

m Hsu . m « m * m * m - m . m m mu m WW 

washed away 

Above low water and under 

above the town along the entire distance (about three-quarters of a mile) where ero¬ 
sion occurs, with the exception of a few hundred yards. The top of this stratum is 
from 8 to 10 feet above low water, and erosion begins at this level and continues 
throughout all the higher stages, the wor$e scour occurring when the ivater is about 
SO feet high, or about 10 feet above the slate; from this point to the top the banks 
rise abruptly. The wash extends from the month of Falling Run, down stream for a 
distance of about three-quarters of a mile, and has beeu going ou for the past ten or 
twelve years, but more noticeably within the last three. This increase has been at¬ 
tributed by some to the Portland Dike, and they claim that though this structure has 
accomplished the object for which it was built, and the channel never was so good 
m it is now, it throws the current with much more violence against their unprotected 
hanks. 

When the river is high enough to cover the bottom lands, it is stated that the force 
of the current sweeps over these lands from the mouth of Falling Run to Middle Creek, 
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and it ia anticipated that in. time the Boil will be entirely cat sway, and the channel 
will then run in this direction instead of crossing to the Kentucky shore, as it does 
now. 

What the farmers ask for is some protection from erosion. Commerce is not interi 
fered with in this locality. 

Very respectfully, your obedient servant, 

Geo. W. Goethals, 

First Lieut, of Engineers. 

Lieut. Col. W. E. Merrill, 

Corps of Engineers , V. S. A. 



C 13 


PRELIMINARY EXAMINATION OF HARBOR 


United States 







General : I 11 accordance with instructions contained in Department 

31,1884,1 have the honor to submit herewith the report 
of Lieut. George W. Goethals, Corps of Eugiueers, on preliminary ex¬ 
amination of “ harbor at Paducah, Ky. w 

It has been suggested that the Ohio may cut through into the Ten¬ 
nessee at the u Sand Field/ 7 and thus lessen the protection now enjoyed 
at Paducah during ice Hoods. It does not seem to me that this is a 
serious matter, because ice floods are usually shorn of much of their 
violence before they reach the latitude of Paducah, and the Ohio al¬ 
ready lias free access to the Tennessee, above the Paducah landing, 
through the chute at the head of Tennessee Island. If a gap were 
made higher up the Tennessee it might not change the present com¬ 
parative security from ice floods, and even if it did it would be an easy 
matter for boats to lie up in the Tennessee at some point above the sand 
field. 

It will be observed that Lieutenant Goethals reports that the wash- 
of the river bank at Paducah does not affecr commerce. 1 concur 
in this opinion, and have, therefore, to report that, from a commercial 
standpoint, this harbor is not worthy of improvement. 

Wm. E 

Lieut. 
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United States Engineer Office, 

Cincinnati, Ohio , October 11,1884. 

Sir: I have the honor to submit the following report on the preliminary examina¬ 
tion, made in obedience to your orders, at Paducah, Ky.: 

About 8 feet above low water the river bank in front o.f the upper part of this 
town, on the Tennessee River, is composed of a sort of quicksand, which being 
washed out by the current leaves the upper portion of the bank without support, 
causing it to cave in. About half a mile of the river bank is acted on in the manner 
above described. This scour has been continuing for some years, but the damage has 
l»©en greatest during the past two high water®. 

Aboat half a mile above the end of Point Livingston (a narrow strip of land be¬ 
tween the Ohio and the Tennessee) is 111 stretch of about 300 yards of sand, known 11119 
the Sand Field, which extends from the Ohio to the Tennessee. When the water Is 
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high and this Sand Field is covered, a strong current runs across from the [Ohio, 
varying in velocity with the relative heights of the two rivers. It is feared by some 
that this current will in time wear this held away, and that the channel will ran 
from the Ohio into the Tennessee at this point, and thus destroy the natural ice har¬ 
bor which now exists at Paducah. The top of thiB field is now about 20 feet above 
low water. “Z 

The citizens ask for some protection against the erosion mentioned in the first par¬ 
agraph. 

The interests of commerce are in no way interfered with by this erosion. 

Very respectfully, your obedient servant, 

Geo. W, Goethals, 

First Lieutenant of Engineers* 

Lieut. Col. Wm. E. Merrill, 

Corps of Engineers, U, S. A. 


c c 






United States Engineer Office, 

Cincinnati , Ohio , October 14, 1884. 

General : In accordance with instructions contained in Department 
letter of July 31,1884, I have the honor to submit herewith the report 

of Lieut. George W. Goethals, Corps of Engineers, on the preliminary 
examination of u Harbor at Owensboro 7 , Ky. 77 

The unprotected river bank at this town Is crumbling under the ac¬ 
tion of the current, and the citizens desire to have it protected by the 
General Government. By some the wash is attributed to the Govern¬ 
ment dike at Puppy Creek, 5 miles above, but I think the fact that the 
wash occurs at high water, when there is a depth of from 30 to 40 feet 
on the Puppy Creek dike, and also the fact that washing occurred be¬ 
fore this dike was built, are sufficient to satisfy the unprejudiced mind 
that the dike in question is wholly innocent of action on the Owensboro 7 
bank. Lieutenant Goethals states in his report that the wash of this 
bank has no injurious effect on commerce, and I concur in this opinion. 

Inasmuch as I am required by law to judge of the worthiness of a 
harbor for improvement by the “present and prospective demands of 
commerce, 77 I am under the necessity of stating that the harbor at 
Owensboro 7 , K\\, is not “ worthy of improvement.” 




Wm. E, 
Lieut . C 




Chief of Engineers , U. 8 . A 


REPORT OF LIEUTENANT GEORGE W. GOETHALS, CORPS OF ENGINEERS. 


United States Engineer Office, 

Cincinnati, Ohio, October 11, 1884. 

8lR : I have the honor to submit the following report on the preliminary examina¬ 
tion, made in obedience to your orders, at Owensboro’, Ky. 

The river bank in front of the town, beginning at the wharf and extending up¬ 
stream for iii distance of about 6,000 feet, Is composed of coarse sand, at and above 
low water, then 3 to 15 feet of blue clay, then alternate strata of sand and blue clay 
to the top. Prior to the war th© ban k was protected by a growth of willows and 
cottonwoods, but when these were cut down the bank was left exposed and erosion 
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'began, and has continued ever since; bat the rate of scour has, however, greatly in- 
-creased during the last two high waters. The current alone does but little damage, 
but where assisted at high water by the wash of the waves, caused by tli© strong 
northwest winds which prevail in this locality, it washes out the sand, thus leaving 
the clay without support and causing it to cave in. The citizens ask for some pro¬ 
tection against this erosion. 

The old channel between Yellow"Bank Island and the sand-bar below town is now 
impassable, and the bar and island are connected by n ridge of sand, and the present 
channel is down the Kentucky shore. It is claimed that the sand-bar is gradually 
extending down-stream towards the Kentucky shore, but I could not learn that the 
channel is in any way interfered with, for as this bar extends the Kentucky shore is 
4 !tut out, so that the channel is preserved. In addition to the protection named in the 
first paragraph, the ci ti zeu s of O wens boro* ask that a d i ke ’ be bui It below the city 
so as to remove this bar and preserve their shore from this eroding action. 

Commerce is not interfered with in this locality. 


Geo. W. Goethals 






Wm. E. Merrill, 







# 


t 


c c 




PRELIMINARY EXAMINATION OF SCIOTO RIVER, OHIO. 

United States Engineer , Office, 

Cincinnati, OAto, October 14,1884. 

General : In accordance with instructions contained in Department 

July 31,1884, I have the honor to submit herewith the report 
of Lieut. George W. Goethals, Corps of Engineers, on the preliminary 
•examination of the Scioto River, Ohio. 

The citizens of Portsmouth, Ohio, desire the creation of an ice-harbor 
in the mouth of the Scioto River. The commerce interested in the pro¬ 
ject is the local commerce of Portsmouth and all the transient com¬ 
merce of the Upper Ohio. The value of this commerce is very great, 
-although its amount cannot be definitely stated. 

I agree with the conclusions of Lieutenant Goethals, and I have there¬ 
fore to report that this harbor is u worthy of improvement.” The cost 
of making the necessary survey of this locality is estimated at $1,065. 

reporting favorably upon this project, I merely indorse it as justi¬ 
fying a careful survey and study, even though the result may 
show the scheme to 






Wm. E 


* 



RILL 






Newton 





REPORT Oil* LIEUTENANT GEORGE W. GOETHALS, CORPS OF ENGINEERS. 


United States Engineer Office, 

Cincinnati , OMo t October 13, 1884. 

Sir: I have the honor to submit the following report on the preliminary examina¬ 
tion made, in obedience to your orders, at Portsmouth, Ohio. 

This town is situated at the mouth of the Scioto River, on the right bank of the 
Ohio, and it claims to he the head of navigation during low stages of water, on ac¬ 
count of Bonanza Bar, in the river above. During the winter packets and barge# 
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pusing up-stream and encountering ice, most, unless the^ are able to reaeh the 
month of the Big Sandy or the Great Kanawha, return to Portsmouth, where they 
II® np until the ice passes out. The number of boats remaining for the winter de¬ 
pends on the water and the season. The ice collects in the bend in the river above, 
and in time an ice-dam is formed across the Ohio, which gradually raises the level of 
the water above it until the resistance of the ice-dam is finally overcome, and the 
whole mass is pushed down-stimin. When it reaches the mouth of the Scioto the 
conglomeration of water and ice rushes up this stream at the rate of from 7 to 10 miles 

per hour, bearing on with violence such barges from the wharf as have not been se. 

eurely moored, and dashing them against the boats lying in the month of the Scioto, 
to the serious injury of both. 

The damage in this locality caused by the ice averages yearly from five to six 
thousand dollars, and for thiB reason an ice-harbor is urgently requested. Such a 
place of refuge would not only be a protection to the commerce of Portsmouth, but 
will be a benefit tO'the whole commerce of the Ohio. 

4 

Two methods were suggested to prevent this damage. One was to build a suitable 
basin at the former month of the Scioto River, about I-} miles below the present mouth, 
sml connect it with the Ohio by locks, and possibly with the Scioto by canal. There 
is a natural depression in the ground adjacent to the old month, which, it was thought, 
might be used for the basin. There is water in the old bed when the river marks 
15 feet at Portsmouth. The secoud method proposed was to build a dam across the 
Scioto about a quarter of a mile above its mouth, but not so high as to cause the 
overflow of the surrounding lands; 15 feet was suggested. By this means it was 
thought that the ice coming down the Scioto, in falling over the dam, would be bro- 
ken into small enough pieces to cause no damage, while it would also prevent the 
Strong current up-stream above referred to and boats could lie there securely all 
winter. It is stated that there is not less than 7 feet of water in the mouth of the 
Scioto during the winter. 

Aa the whole commerce of the Ohio will be benefited by an ice harbor at Porta- 
mouth, I would respectfully report that in my judgment the mouth of the Scioto in 
worthy of improvement, and 1 would therefore recommend that a detailed survey bn 
made of the laud adjacent to Portsmouth, including the present and form mouths 
of the Scioto. 

The least amount of money necessary.to make this survey and a plot of the same ia 

Very respectfully, your obedient servant, 

Geo. W. Goethals, 

First Lieutenant of Engineers . 

Lient. Col. William E. Merrill, , 

Corps of Engineers, U. 8, A. 


SURVEY OF SCIOTO RIVER, OHIO. 

United States Engineer Office, 

Cincinnati, January 30, 1885. 

General: I have the honor to submit the following report on the 
“Scioto River, Ohio,” as required by the liver ami harbor act of July 
5,1884. 

I found, on inquiry, that the object sought by the persons at whose 
instance this item was inserted in the river and harbor bill was the 
protection of tbe river commerce of Portsmouth during ice-floods, and 
that the only portion of the Scioto River which needed examination 
was its mouth. The survey was, therefore, limited to the present and 
the abandoned mouths of the Scioto River and their imme bate sur¬ 
roundings, extending about 2 miles up the Scioto. This area is fully 
covered by the map* which accomjianies this report. 

Before discussing in detail the various projects which have been sug¬ 
gested, it is necessary to explain the past condition of affairs at this 
locality, and the great changes which have been effected by the hand 
of man. 


* Omitted. 
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Prior to 1830 the Scioto River emptied into the Ohio at the point 
now known as the u old mouth,” and there was deep water along the 
whole front of Portsmouth, and as far down as the old mouth, a little 
more than a mile below the present month. 

The Ohio Canal, which exit® from Portsmouth to Cleveland, con. 

necting the Ohio River with Lake Erie, was opened in 1832 though its 
connection with the Ohio was then unfinished. It had been the origi¬ 
nal intention to build locks at a point a short distance below the pres¬ 
ent elbow-lock, and then descend northwardly into the Scioto, which, 
at that time, ran near the northern side of the present lowest level of 
the canal, and parallel to it. A dam was to have been built across the 
Scioto at a point south of the same level, and the canal was to have 
terminated in 

Before work had been begun on the connection with the river the 

conceived 





lower section of 





the cut 


present 

In 1834, after the new mouth had become a fixed fact, outlet locks 
were built in the prolongation of the lower end of the canal. These 
locks could only be kept open by constant removal of deposits; but dur¬ 
ing the palmy days of the canal the revenues were ample, and the con¬ 
nection with the Scioto and the Ohio was kept in navigable condition. 
When railroads were generally introduced the business of the canal 
declined, and, finally, the revenues became so small that nothing could 
be spared for the removal of deposits, and the outlet was virtually aban¬ 
doned. The locks and channel were once dredged out wliile the lessees 

were in possession of the State canals, but ultimately the effort to con. 

neet with the two rivers was abandoned, and the lower locks were suf¬ 
fered to fall into their present ruinous condition. It is now proposed 
remove the “elbow” lock, raise the level below it, and terminate the 
canal with a waste weir, finally abandoning all thought of a connection 
with the Ohio. 

Should the proposed ice-harbor basin be built the canal would proba¬ 
bly be extended to the basin, and thus a connection with the Ohio 
would at last be secured by the route which should have been adopted 
from the 

Before the cut was made 
section, and there was good water for some distance up from its mouth. 
The radical change, caused by the cut, was followed by the abandon¬ 
ment of the bend north of the canal, and by a general straightening of 
channel, by which it was greatly shortened, while at the same time 
the current was greatly accelerated, and was thus given a greatly in¬ 
capacity for scour. The exact amount of this shortening I can¬ 
not determine, but a sketch which I have received makes it a trifle less 
than 4 miles. 

From the above it is clear that the bar now obstructing the mouth of 
the Scioto River is the direct consequence of a man’s effort to improve on 
nature; and it is also clear that this effort has, in the present case, 
proved a lamentable failure. The sudden shortening of the stream 
caused a violent disturbance of its regimen, and a great increase in the 
amount of sand and gravel carried along in the shortened section. The 
earth and other materials which separated the Scioto from the Ohio 
were violently thrust into the latter, and to this mass was added the 
additional quantity of material brought down by the Scioto as the re- 
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suit of its increased current. The continued existence of this bar along 
a concave bank, where under other circumstances there would have 
been no bar and where none existed prior to the creatioii of the new 
outh, proves that more drift; and deposit have been thrown into the 
Ohio current than the latter could carry away. Appearances indicate 
that the Scioto has not yet settled down into a regular regimen, but re- 
plenishes the bar with new material about as rapidly as the Ohio cut® 
it down. 

With every passing year the Scioto should regain more and more of 
its lost length, and its current should lessen, gradually approximating 
to the normal current that existed before the river was so greatly short¬ 
ened. This decrease of current should reduce the quantity of sand and 
gravel carried into the Ohio, and the operation should continue until 
the acceleration due to the shortening had disappeared and the quan¬ 
tise river had fallen to what it was before 












the old mouth was cut off, at w 
the carrying capacity of the 

On the other hand, the natural increase in the area of cultivated latid 
valley of the Scioto may have so increased the amount of sedi- 
carried into the upper sections of the river, and thence 
lower section and into the Ohio, as to fully compensate for 
i®bed force of the cause that originally created the bar. 

It is probable that the facts are as suggested above, and that this bar 
will not change materially, at least for many years, unless some outside 
power is invoked to assist the current of the Ohio. 

I am satisfied that along the shore of the Ohio, below the mouth of 
the Scioto, the former depth could be restored by dredging away the 
bar which obstructs the mouth of the latter. It would not be necessary 
to dig away all of this bar, as the current of the Ohio would help the 
work materially after the dredges bad broken up the nucleus of heavy 
material around which the lighter stuff is gathered. It is not to be ex¬ 
pected that success could be obtained by one dredging, but the opera¬ 
tion would probably require repetition in constantly diminishing degree 
until the lower section ot the Scioto bad become thoroughly scoured 
out; after that the Ohio would probably be able to care for tire annual 
deposits. There seems every reason to believe that by steady work the 
mouth of the Scioto could be permanently deepened and made acces¬ 
sible in all 

The necessity 

fact that the Ohio has a habit of gorging along the river front until the 
mass of ice extends to the bottom of the river and becomes a veritable 
dam. Ultimately, of course, the gradual rise of the waters behind this 
dam (which 1 am informed sometimes amounts to as much 118 fro 10 
to 15 feet above the level of the water below) generates enough hydro¬ 
static head to break the dam, and then a huge wave of water aud ice 
rushes past the city, carrying everything before it. The effect of this 
wave is thus described by Capt. E. B. Moore: 

When tbe gorge moves past the month of the Scioto, the Ohio flows into and up tha 
liver so Tapidly as to make it almost impossible to hold boats in the month 01 the 
river, drawing in old wrec?ks and everything near the shore with such force as to en¬ 
danger boats moored there. 

This action lasts until the force of the wave is lost by the filling up 
of the basin. 

The cause of all the danger and loss at Portsmouth from ice-gorges 
k the bar in the Ohio at the mouth of the Scioto. I 11 a private letter 
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Capt. E. B. Moore gives the following description of the action of this 
bar: 


The river hero does not gorge until it jpets down to 10 feet or less„ at which stage 
the bar at and below the mouth of the Scioto River projects so far across the Ohio 
that there is not room for the large cakes of ice to pans, consequently it first stops 
there, then the ice from above crowds under and piles’upon it, gradually building it 
up the river, until the pool in front of Portsmouth seems gorged almost to the bottom, 
forming a dam that raises the river many feet above its natural level at the wharf 
and for miles above. The river never gorges near here except at the Scioto Bar. 


It is evident, from the above brief description of the action of the 
natural forces which endanger river craft at Portsmouth during the 
winter months, that the removal of the Scioto Bar is a necessity, and I 
therefore recommend that this be the first work undertaken at thifl 
locality. 








build 
To erect 
To 




near 
of Por 







OUTH OF SCIOTO. 


The distance between the old mouth and the present mouth of the Scioto 
is about 5,700 feet, and the bar which obstructs the latter extends down 
the Ohio only about 3,000 feet of this distance. There is good water in 
the Ohio at the old mouth, and it is proposed to build a lock at this 
point, and lock up into an artificial pool, to be created where there 
is now a crescent-shaped pond occupying a part of the old channel of 
the Scioto. The nearest point of this pond is 1,400 feet from the Ohio, 
and its surface is 13 feet above low water. It is evident, therefore, that 
we must either make a very deep and expensive excavation, or else 
must keep the surface of the basin at about the present level of the 
water, and provide a lock as a means of access. A low-water entrance 
channel and basin would be the more expensive of the two in original 




These facts seem to show that a low-water basin and entrance would 
require a more frequent dredging than a basin and entrance at a higher 
level. 


A basin at the present level of the pond would require a large and ex¬ 
pensive lock, whose cost would nearly make up for the differences in the 
cost of excavation in the two projects, and this lock would require &g 
frequent dredging as the low-water entrance-channel. This is conclu¬ 
sively shown by experience at the locks of the Louisville and Portland 
Canal. 

As the majority of the parties in interest apparently desire a basin 
above low-water level, I shall confine my remarks to that project. 

From a careful study of the letters contained in the pamphlet* of the 


* Omitted. 
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Portsmouth Ice-Harbor Association, of which a copy is hereto annexed, 
I find that; the average of the various areas suggested as requisite for 
the basin is 20 acres, which area would give suitable accommodation 
for twenty steamboats and one hundred and .fifty coal barges, with an al¬ 
lowance of 25 per cent, for passage-way. The peculiar shape of the low 
area to be utilized makes it unadvisabl© to excavate a basin with a 
greater width than 400 feet. An area of 400 by 2,200 feet would give a 
little more than the required 20 acres; but, as the shape of the old bed 
necessitates a curved basin, I have thought it advisable to compensate 
for this curvature by slightly increasing the length of the basin,and there¬ 
fore the estimates have been made on a basin 400 feet wide and 2,500 
feet long, with an entrance channel connecting the basin with the lock 
feet wide and 750 feet long. 

amount 




would be $131 

The banks of basin 








It is evident that the lock must have a lift of 13 feet, and it 

enough to pass the largest steamboat that will ever wish to enter, 
besides being at least able to take in a first-class tow boat aud two barges. 
I conclude, therefore, that the width of the lock should be at least 56 

feet and the available length at least 360 feet. Such a lock, founded 
on alluvial deposits, would cost about $250,000. 

The level of water in the basin would have to be kept up by a 
sufficient to meet the consumption by lockage, evaporation, and leak 
age. The only available source is the Ohio Canal, whose surface 
elbow m 17 feet above the proposed basin. Should the 
the State would probably connect the canal with the basin, and turn 
all'the canal water into it without cost to the owners of the basin; other¬ 
wise, assuming that no charge were made for the water, an adequate 
connection, consisting of a pair of guard-gates and two masonry weirs, 
eonld be made for about $5,000. 

An iron highway draw-bridge for the river road could be built at the 
for about $4,000, 

A 
must 





that he sho 


As this flood line at the old mouth of the Scioto was 35 feet above the 
top of the river bank, it is evident that the foundations of this house, 
which should be of masonry, must be at least 35 feet high. Under such 
circumstances, however cheap the superstructure, it is hardly possible 
to build this house for less than $6,000; and therefore 1 include this 
sum in my estimate. 

Summing up the above items, we find the total cost of the basin 
scheme to be as follows : 


Excavation......... 

Paving ............. 

Lock.............., 

W a ter-supply. 

Draw-bridge........ 

Lock-keeper’s house 


m m m m 


m m 


m m m m 


m m m m 


m m m m 


Total 


$131,0-27 

2H, 000 

250,000 

5,000 

4,000 

6,000 

424,027 
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S^In addition to this there must be an annual expenditure for the serv¬ 
ices of the lock-keeper, arid for removing the deposits in the lock, which 
will be left by ©very rise in the river, and also an occasional expendi¬ 
ture for preserving the normal depth in the basin. These costs would 
have to be met by annual appropriations from Congress, as the board of 
public works of Ohio have insufficient funds to maintain even a narrow 
communication for can all-boats, and have abandoned the effort. 

Besides the great cost of this project and the annual expenditure re¬ 
quired for keepiug it in working order, there are other objections to it 
which should be noted. 

(1) If the Ohio Canal should be abandoned by the State (and such 
abandonment has been frequently threatened), the proposed ice-harbor 
wonld perish for lack of water. The only alternative would be to pur¬ 
chase the lower end of the canal and keep it up as a feeder. 

(2) The ice-harbor and its lock would be closed by ice while the river 
was still in navigable condition. In the absence of current, it would be 




for 










(3) The capacity of a lock is limited, and three lockages an hour is 
about its maximum. In case of a sudden rush for the harbor, many 
boats would be unable to get into it. 

(4) In a closely-crowded basin the danger of destruction by fire would 
be greatly increased. 

For these reasons I cannot recommend the construction of the pro¬ 
posed ice-harbor. * 


LOOK 


DAM AT 


iCIOTO. 


I have no information as to whether or not a rock bottom is within 
reach at the mouth of the Scioto, but I am under the impression that 
rock cannot be found at an available depth. A lock to meet the re¬ 
quirements of the case should have the same capacity as the proposed 
lock at the old mouth, aud it would cost about the same. A dam with 
masonry abutment on this soil would cost about $50,000, making the 
total cost of the work about #300,000. It would, of course, be possible 
to reduce the size) of the lock, and thus reduce cost, but a small lock 
could not pass twenty steamboats and one hundred and fifty coal barges 
within a reasonable time; and in order to make a fair comparison be¬ 
tween this project and the one contemplating a basin at the old mouth, 
it is essential that the inlet locks should have the same capacity. 

In this project the difficulties from ice would be much'reduced, as the 
pool could be broken up by boats, and the ice would pass over the dam. 

If, however, the Scioto were very low, the depth on the crest of the 
dam might be too little, and in that case there would be trouble. In 
my judgment the removal of the Scioto Bar wonld ultimately deepen 
the present mouth, and thus create an open ice-harbor, accessible at all 
times, which would be much more useful than the proposed artificial 
one. For this reason, and on account of its great cost and limited use¬ 
fulness, I cannot recommend this project. 


IGB-PIERS Ilf PORTSMOUTH HARBOR. 


J/Structures of this kind are the means generally employed to secure 
protection from ice, and as a rule they have proved efficacious. The 
objection to their construction by the United States, along: shores that 
are used for commercial purposes, is, that they constitute an improve- 
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meat of private property at Government expense. I have uniformly 
taken this view in all previous reports of this kind, and I see no reason 
to change it now. I think it would be advantageous to commerce If 
owners of landings along the front of Portsmouth were to build such 
piers at their own cost, for the'protection of river craft using these land¬ 
ings; bnt 1 do not think that they should be built by the United States. 


ICE-PEERS OPPOSITE PORTS!!® UTH. 


The Kentucky shore opposite Portsmouth affords favorable sites for 
ice-piers, and it is believed that ice-harbors created on this shore by 
such piers would present many advantages over any of the projects 
hitherto discussed. They would be readily accessible as soon as the ice 
became threatening; all of them could be occupied at once with the 
minimum loss of time; there would be no expense of maintenance, ex¬ 
cept occasional repairs; there would be no nnusnal risk of lire, and 
these harbors would occupy ground not used fo? wharf purposes. 
Of the four projects discussed this is the one which I would recommend. 



two ice piers with an opening be- 
piers would probably suffice for the 


Each ice-harbor would be formed 
tween them. Three pairs of such 
present. 

I estimate that each pair of piers would cost $9,000, and that the 
total cost would be $27,000. 

I would also recommend an appropriation of $20,000 for dredging off 
the bar at the mouth of the Scioto. 

The total estimate is therefore as follows: 


For six ice-piers........ . ... $27,000 

For dredging... 20,000 


Total..................... ..... 

Respectfully submitted. 

Brig. (Jen. John Newton, 

Chief of Engineers. U. 8. 




I* *i 


* 



Wm. E. Merrill,, 
Lieut. Col. Engineers. 
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PRELIMINARY EXAMINATION OF LAWRENCEBURG HARBOR, INDIANA. 

United States Engineer Office, 

Cincinnati , Ohio, October 7,1884. 

General: In accordance with instructions contained in Department 
letter of July 31, 1884, I have the honor to submit the following report 
on the preliminary examination of “Lawrenceburg Harbor, Indiana.” 

Lawrei ceburg is situated at the mouth of the Great Miami, and I am 
informed that the object of this survey is to devise some plan for im¬ 
proving the low-water depth in the Ohio, and at the same time to dis¬ 
cuss the effects of the recent great floods on the channel of the Ohio in 
this vicinity. 

This survey should extend over a distance of 5 miles of the Ohio and 
2 miles of the Great Miami, and its cost, including project, estimate 
for improvement, and necessary information, will be about 1,000. 

The commerce interested in this improvement is the greater portion 
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of the Commerce of the Ohio River, and I would respectfully refer to 
my last annual report for such statistics as were attainable regarding 
the same. 

The locality is worthy of improvement. 

Respectfully, your obedient servant, 

Wm. E. Merrill, 

Brig. Gen. John Newton, Lieut . Col. of Engineers. 

Chief of Engineer8 , U. 8. A. 


General: The 
other surveys and 


SURVEY OF LAWRENCEBURG HARBOR, INDIANA. 

United States Engineer Office, 

Cincinnati , Ohio , January 20, 1885. 

iL: The river and harbor act approved July 5, 1884, among 
eys and examinations, orders one of “ Lawrenceburg Harbor, 









developed by this survey, but the memorial* of the manufacturers and 
shippers of Lawrenceburg, hereto annexed, states that recent floods 
have greatly injured their harbor, and calls upon the United States to 
intervene lor the following reasons: 

(1) The February floods of the last three years show that new hygro- 
mctric conditions prevail in the Ohio Valley, indicating a return to the 
excessive rainfalls ol prehistoric times. 

(2) The Ohio River once followed the bed of Tanner’s Creek, crossed 
its present bed near Petersburg, and passed through a slough running 
nearly south across the Kentucky Bottoms at a point about 1 mile east 
of Aurora. 

(3) The shoaling of Lawrenceburg Harbor is due to these floods, and 
measures should be taken to prevent it. Moreover, the flood currents 
show a tendency to cut through between Lawrenceburg and Newtown, 
and if this should actually occur the navigation of the Ohio River at 
this locality would be more obstructed than it is at present. 

In reply to the above I would state that the great gravel-bed of the 
Ohio Valley, locally known as the u second bank,” must have been de¬ 
posited when the river surface was habitually higher than the present 
level of the top of this bank. At Cincinnati the great flood of 1884 
lacked 40 feet of coming up to the top of this bank, and hence this flood 




re- 


deposited these banks. The amount of water that would have been re¬ 
quired to raise the flood level of 1884 40 feet higher is so enormous that 
I am forced to con that, although we may, from time to time, be sub¬ 
ject to inundations, some of which may even exceed the hitherto un¬ 
precedented flood of 1884, there is yet no present indication of a return 
to anything like the excessive rainfall and floods which prevailed dur¬ 
ing the deposit of the high gravel banks of the Ohio Valley. 

To the assertion that the channel of the Ohio River once followed 
Tanner’s Creek and the slough on the Kentucky shore, 1 can only 
answer that I cannot see any evidence in its favor. The slough below 
Petersburg is from 200 to 400 feet wide, and had only about 10 feet of 
water in it during the great flood of 1884. As there was at this time 10 
feet of water on the highest part of Lawrenceburg (excluding 1 Newtown), 
it is evident that any conclusion from present conditions that the old 
channel of the Ohio once occupied the site of the slough would ueces 
sitate the same conclusion as to the site of Lawrenceburg. If, there- 


* Omitted; printed in House Ex. Doo. No. 154, Forty-eighth Congress, second session. 
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fore, we conclude that, prehistoric conditions are likely to return, we 
must also conclude that it will be necessary to abandon the site of the 
town, a-8 it would manifestly be hopeless to attempt to levee it against 
prehistoric floods. 

It is a well-known law of hydraulics that as a river increases in size 
it ignores the bends and curves of low water, and with each increment 
of supply it loses more and more of its curvature, swinging with grand 
sweeps from one bend to the next. As it rises over its banks the in¬ 
fluence of the latter disappears, and the current still further straightens 
itself by cutting across points. This is doubtless the cause of the ex¬ 
istence of the high-water slough below Petersburg. The slough, or low 

between Lawrenceburg and Newtown is due to the fact that when 
in flood it drives back the water of the 







Such hi 
the softi 

normal results of floods, and yet these 

channel,notwithstanding the fact that they are usually shorter 
channel. When the flood subsides, the sloughs are fouud to 
be either unchanged or else reduced in size by sediment and drift. Long 
ages before the settlement of Lawrenceburg the slough betweeu 
Newtown had taken its present width and depth, its size and sha 
the resultant of all the forces, both of scour and deposit, which habi 
Rally act upon it. Unless there should, in 
change in the regimen of the two rivers which have created this slough, 
there is little likelihood of a change in its dimensions. 

As the town of Lawrenceburg grows in size and the houses increase 
In number there will be less and less room at this point for the discharge 
of the Great Miami water during floods in the Ohio, and the current 
through the slough would naturally increase in velocity, and increased 
velocity means increased capacity for enlarging its channel by scour. 
But it must not be overlooked that as the town grows in size, so will 
also grow the necessity for embankments across this slough. These 
embankments will do more to check the flow than the increase of build- 

town will do to accelerate it. The current over the.se em- 

swift, as was the 




had 
y washed, 
was either widening 



I examined 

sided, and, while I found 
been broken, and that the upper causew 
I failed to see any indication that the sic 
or deepening. 

The map accompanying this report shows that in great floods the 
river above Lawrenceburg is about miles wide, while it is only If 
miles between flood lines at Lawrenceburg, and much of this distance 
is obstructed by buildings. 

Were the town of Lawrenceburg surrounded by an insubmersible 
levee, the space for the passage of floods would be reduced to 1,700 
feet, as the hills on the Kentucky shore come down to the river bank. 
Such a contraction would undoubtedly increase the river current and 


pressure against levees that might be 
is undoubtedly possible to build levees 


these forces; it is merely a question of cost 

116 E 
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These physical conditions show very forcibly why Lawrenceburg suf¬ 
fers so much from inundation, and why the currents through the streets 
are so much fiercer than elsewhere. 

At Aurora, 4 miles below Lawrenceburg; the flood width of the river 
(excluding the slough on the Kentucky side) was 2,900 feet; a quarter 
of a mile below Aurora the flood width was exactly half a mile. 

The harbor of Lawrenceburg is undoubtedly in need of improvement, 
but the shoalness of the waiter cannot be wholly due to the floods of 
1883 and 1884, as I have personally known this locality as a shallow 
place in low water ever since I took charge of the improvement of the 
Ohio River, in 1870; and while it may have been more shallow than usual 
in 1884, the flood can only be held responsible for aggravating a condi¬ 
tion which was bad when it arrived. 

After a careful study of the situation, I am of the opiuion that the 
chief cans© of the shallow water at Lawrenceburg is the huge bar at the 
mouth of the Great Miami, If miles above the town 
exist there 

as the town is situated on the concave 
shoalness observed durin 
















unusual protrusion 
It is, therefore, my conclusion that the first step to be taken in the 
improvement of Lawrenceburg Harbor is to remove the projecting bar 
at the mouth of the Great Miami, and give the current of the Ohio a free 

sweep along the front of Lawrenceburg. It is possible that after this 
bar is removed there may yet remain other work to be done before the 
low-water depth in front of the town will be satisfactory; but as the re¬ 
moval of this bar is clearly imperative, it seems judicious to limit our 
present efforts to what is certain, and to await its results before plan¬ 
ning any additional works. 

It is impossible to make a close estimate of the cost of this work, as 

the bar vain in size from yea to year, and the amount of aid that will 

be given by the current is uncertain. I therefore submit an approxi¬ 
mate estimate of $20,000. 

Our surveys show that the harbor of Aurora is iu good condition, and 

needs no work. I would recommend that the owners of the 

below Petersburg, on which is found the 
chute filled with growiug trees and bushes, 
catch sedimeut during floods. If this pre¬ 


land on the Kentucky 

keep 

so as to protect the soil 
caution be taken there 

There is, in my judgment, no 
tion of the United States. 

In the above report I have made no estimate of the cost of building 
a levee around Lawrenceburg, for the reason that iu my opinion the 
construction of such a levee would not improve the navigation of the 
Ohio River. The town is greatly iu need of protection of some kind 
against floods, and if the Government contemplates erecting levees 
around towns liable to inundation, I know of no case more deserving of 
such protection; but as I understand my present instructions, I con¬ 
sider it my duty to report on all projects from the single standpoint of 
the interests of navigation ; and I am reluctantly compelled to imp 
the opinion that the interests of navigation are not concerned in the 
protection of Lawrenceburg from floods. 

Respectfully, your obedient servant, 

Wm. E. Mereele, 

Brig. Gen. Jomw Newton, Lieut. CM. of Engineer* 

Chief of Engineer8, U. 8 . A. 
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PRELIMINARY EXAMINATION OF THE BAR IN THE OHIO RIVER OPPO¬ 
SITE THE MOUTH OF THE LICKING RIVER, KENTUCKY. 

United States Engineer Office, 

Cincinnati, Ohio , October 7, 1884* 

General : I have the honor to submit the following report upon the 
preliminary examination of “ the bar in the Ohio River opposite the 
month of the Licking River, to determine the cost and practicability of 
removing or making a navigable channel through the same.” * * • 

The lower 3 miles of the Licking River is really a part of the harbor 
of Cincinnati, and it is important to the whole commerce of that city 
that access to this river should be unobstructed at all stages. It is now 
impossible for boats to enter the Licking during low water, on account 
of a rock-bar, a large portion of which becomes dry in extreme low 
water. For the amouut of the commerce of this port which is inter- 
ested in this improvement I would respectfully refer to my last annual 
report. 

I have, therefore, to report that this locality is worthy of improve¬ 
ment, and I would submit an estimate of $300 as the least sum which 
will enable me to make the survey contemplated by the river and harbor 
act, including the project, the estimate for improvement, and the infor¬ 
mation required to be furnished. 

Respectfully, your obedient servant, 

Wm. E. Merrill, 

Lieut. Col. of Engineers. 

Brig. Gen. John Newton, 

Chief of Engineer8 , 17, 8. A. 


SURVEY OF THE BAR IN THE OHIO RIVER OPPOSITE THE MOUTH OF 

THE LICKING RIVER, KENTUCKY. 


United States Engineer 




Ohio , 




General 
bar in the Ohio 
The river 













For examination and survey of the bar in the Ohio River opposite the mouth of the 
Licking River, to determine the cost and practicability of removing or making a nav¬ 
igable channel through the same; and the engineer in charge shall report whether it 
is practicable to connect the navigation of the Licking River with the Ohio River with¬ 
out the removal of the said bar, or making a channel through the same. 


In the paragraph just quoted three questions are involved, which will 
be discussed in their order: 

1. The practicability of removing the bar in question, or of making a 
channel through it. 

In reply I wo'old state that the bur that obstructs the mouth of the 
Licking extends up-stream to York street in Newport, and its down¬ 
stream point is at the southern pier of the Covington and Cincinnati 
Suspension Bridge. It consists of limestone rock in situ , covered in part 
by loose rock and graveL The total area of this bar is about forty-eight 
acres, and it projects toward the Ohio shore more than half the low- 
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water width of the river, leaving a narrow but deep channel ou the Cin¬ 
cinnati side. 

The total removal of this bar would be very costly, and there is no 
good reason for undertaking such a work. It operates to keep the low- 
water channel on the Cincinnati side, where it ought to be, and any 
radical change in existing conditions would be injurious to commerce. 

On the other hand, it is both practicable and advisable to cut a chan¬ 
nel through this bar into the Licking River, as the latter stream is much 
used during: ice-floods as a harbor of refuge, and at all times for harbor¬ 
ing coal barges; moreover, its banks are lined with manufacturing 
establishments that need free communication with the Ohio at all stages 
of the latter. 



. 2. The cost of making a 
There are two ways in which 
by coder*dam8 a given portion 



through 
can 






repeating this 




and depth, and we remove no more rock than is absolutely necessary. 
The objections to this method are that it is very costly; it can only be 
carried on in low water; it requires many seasons of work before it can 

be completed, and the coffer-dams are serious obstructions to naviga. 

tlon while the work is in progress. The stage of the river at Cincinnati 
is so variable that during some season A no work might be possible, and 
during others sudden rises in either river might destroy the coffer-dam 
and entail heavy expense. A contractor can only guard against snch 
contingencies by heavily loading his estimates of net cost. 

For the same reason an engineer can only make approximate estimates 
of the cost of doing the work in this manner. Aftercareful investiga- 
I put the probable cost of obtaining by this method a channel with 
4 feet depth in low water at $150,000. 

, The other way is to drill holes from.a flat-boat in a prescribed order, 
blast them out with dynamite discharged by an electric current, and 
subsequently to remove the d6bris by dredging. This is both quicker 
and cheaper than the other method, notwithstanding the fact that the 
excavation must go deeper, in order to be sure of securing the depth re- 

The chief advantage is that navigation is not obstructed dor- 
progress of the work, and floods do no injury. 

I would estimate the cost of blasting out a 4-foot channel by this 
ethod at $75,000, and 

for the work. 

3. The practicability of connecting the navigation of the Licking River 
with the Ohio without the removal of the said bar or making a channel 
through the same. 

To this I would reply that the navigation of these two streams cannot 
be connected in low water without the removal of this bar. 

I inclose herewith a map* of the locality. 

Respectfully submitted. 

Wm. E, Merrill, 

• Lieut . Col. Engineer** 

Brig. Gen. John Fewton, 

Chief of Engineer «, U. 8. A . 
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IMPROVEMENT OF GREAT KANAWHA.AMD ELK El 

/ OF NEW BIVEK IN VIKGINL.. AND WEST VIRGINIA. 


REPORT OF LIEUTENANT-COLONEL WILLIAM P. CRAIOHILL , CORPS OF 
ENGINEERS , OFFICER IN CHARGE , FOR THE FISCAL YEAR ENDING 
JUNE 30, 1885. WITH OTHER DOCUMENTS RELATING TO THE WORKS. 



1- Great Kanawha River, West Virginia. 

2. Elk River, West Virginia. 

3. New River, from the Mouth of Wilson, 

in Grayson County, Virginia, to the 
mouth, of Greenbrier River, West 
Virginia. 


Examination of models and plans, Ac 
for movable dams. 



5. Greenbrier River, West Virginia. 


(For letter 




Appendix 
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D D i. 


IMPROVEMENT OF THE GREAT KANAWHA RIVER, WEST VIRGINIA. 

* 

The object of the improvement has been to give a depth of not less 
than 6 feet all the year round throughout the whole river, 96 miles. 
The means are locks and dams. The Icicles are about 350 by 50 feet in 
the clear. The following table shows the present condition: 



Distance in miles from Charleston. 

Style of dam. 

261 miles above_____. __ 

Fix id........ 

21 milesmiiove ...... 

Fixed. 


Movable ...... 

# milfw above__________________ „. „ ______ _.__ 

Movable...... 

; 4 mllMibelow 

Movable..... 





Remarks 


Look in progress of con¬ 
struction under con¬ 
tract ; dam not com* 
menced. 

In operation. 

In operation. 

In operation. 

Lock completed; dam 
under contract. 





1845 
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One more site is to be occupied above and six below, bnt the portion 
of the river (about one-third) on which work is now complete or in pro¬ 
gress is that which needed it most. Some dredging is also required in 
the pools, as well as the removal of snags and rocks. 

If there had been an appropriation at the session of Congress of 
1884-’85, the completion of Dam 2 would have been assured in 1885, a 
very important step in the improvement. Work could also have been 
commenced at Site 7 cur 1, cur both. Unless the next appropriation be 
early in the session of 1885-’86, the completion of Dam 2 and operations 
of any extent at 7 and 1 cannot be expected until 1887. 

Mr. A. M. Scott has continued to exercise the local charge in his usual 
efficient manner. His report, which is appended, treats in detail of the 
operations of the year. 

The United States land at Site 6, abutment side, has been more than 
two years crossed without proper authority bv the 







right bank of the Kanawha 
crossing can be 

that while this is technically a trespass no absolute injury has thus far 
resulted to the United States, and it is supposed that by restoring the 
fences which bound the site the crossing could be stopped. The railroad 
is now in the hands of a receiver. The attorneys promised to make an 
effort to obtain from Congress at the last session a proper authority for 
the crossing, but no such permission was granted. 

As the improvement of the river has progressed, the commerce on it, 
notably the shipment of coal, lias greatly increased. This has not; been 
to the disadvantage of the Chesapeake and Ohio Railroad, as some sup¬ 
posed would be the case, for the statistics show an increasfe in the coal 
business of that highway of trade and travel j the full advantage of the 
improvement cannot be realized until it be complete. 

The telephone line has been maintained between the central office in 
Charleston and the locks, and is used by night as well as by day, being 

indispensable for the proper oversight and direction of operations 
as well of construction as of maintenance. 

A gauge-reader has beeu kept at Kanawha Falls, near which place 
the Gauley joins the New to form the Great Kanawha River; and 

Hinton, where the Greenbrier empties into the Now River. 
The compensation of these men is bat $10 a month each. They send 
the central office daily reports by postal card of the sta 

when there is a rapid nse. 
These reports are necessary as warnings to the central office in Charles¬ 
ton, in order that such maneuvers of the dams, &c., may be had in time 
as the height and duration of the freshets may require. 

For perfect security a similar station should be occupied at some point 
on the Upper Gauley, and perhaps also on the Elk, when No. 6 Dam is 
completed. 

Money statement 

July 1,1884,amount available ... $126,260 85 

j!mount appropriated by act approved July 5,1884 .. 200,000 00 

326,260 1 85 

July 1,1885, amount expended during fiscal year, exclusive of 
outstanding liabilities Jilly 1,1884 ....................... $122,348 27 

July 1,1885, outstanding liabilities......................... 14,567 57 

- 136,915 84 

.. 189,345 01 








July 1,1885, amount available 
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Amount (estimated) required for completion of existing project.... $1,857,500 00 

Amount that can be profitably expended in fiscal year ending June 30, 

1877 ............................................................ 500,000 00 

Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1667. 



OPERATING AND KEEPING IN REPAIR THE LOCKS AND DAMS ON 

GREAT KANAWHA RIVER, WEST VIRGINIA* 

» 

United States Engineer Office, 

Baltimqre } Md., July 27,1885. 

General : Since the receipt of your authority of August 15,1884, 
the expense of operating the locks and dams on the Great Kanawha 

Elver iii..West Virginia has been paid in the manner indicated 

tion 4, act of July 5, 1884. 

In compliance with the proviso to that section which 

an itemized statement of such expenses, I have the honor to 
inclosed paper. 

Very respectfully, your obedient servant, 

Wm, P. Oraighill, 

Lieut Got of Engineers. 

Brig. Gen. John Newton, 

Chief of Engineers , 











STATEMENT OF AMOUNT EXPENDED DURING TIB IE FISCAL YEAR ENDING JUNE 30 , 1885 , 
OUT OF THE GENERAL APPROPRIATION FOR “ OPERATING AND CARE OF CANALS 
AND OTHER WORKS OF NAVIGATION,” IN OPERATING AND KEEPING IN REPAIR THU 
LOCKS AND DAMS ©M THE GREAT KANAWHA RIVER, WEST VIRGINIA. 


Lock and Dam No. 3: 

For pay of lock hands and extra labor.... $1,907 82 

Foir repairs, ii3iiip||i5i jliieII lor, 'iiJIslci............................... 29 59 

For supplies, as oils, fuel, tools, &o i... .. 41 72 

For freights and transportation — ..... 3 75 

Lock and Dam No. 4: 

For pay of leek bands and extra labor..... 1,623 

For repairs, materials for, &c.. —...... .. 

For supplies, as oils, fuel, tools, &c ..... 

For freights and transportation....... 

Lock and Dam No. 5: 

For pay of lock hands and extra labor..... 1, 

For repairs, materials /or, &c___........ 86 44 

9 For supplies, as oils, fuel, tools, &o... 68 79 

For freights and transportation........... 2 50 

Lock and Dam No. 6: 

For pay of watch man and extra labor.... 

Telephone: 

For pay of rent .......... 48 35 

For repairs ..... 2 00 

For supplies ....-.......... 3 05 

Gauge-keepers: 

For pay of gauge-keepers and reporters at Hinton and Kanawha Falls. 
Steamer Bee: 

For part of running expenses of steamer Bee-.................... 

Total.......... ...... 



982 


1,828 75 
52 55 


53 40 
60 90 
90 00 


5.811 51 
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1 / 


Abstract of proposals for building the foundations and the pier and abutment of Daps No, 6, 
Qrrnt Kanawha River, West Virginia, opened at 12.5 p. m. t August 25, 1884. 



5 

m 4 

ns 

No. 1. 

No* 2. 

No. 8. 

No. 4. 

Work and materials. 

113 5 
jE; g 

as 

ci, j,, 

* 

« 

u 

X 

Pi 

mi 

S 

o 

H 

◄ 

s 

£ 

mi 

3 

O 

a 

< 

8 

l 

«J 

a 

1 a 

ml! i 

8 

£ 

a 

St 

1 

◄ 

Excavation, per cubic yard ... 

HJ 

m 

$11,000 00 

HR 

$11,000 00 

$0 65 

$7,150 

m 

$9, no 

Excavation, rock, per cubic 



yatd . 



800 00 


1,600 00 

2 00 


2 50 


Embankment, in place, per 








oil hie yard. 

Pud ling, in place, per cubic 



250 00 

50 

250 00 

50 

250 

35 

1 175 

j 

yard . 

Concrete, in place, per cnbio 

950 

75 

712 50 

1 25 

1,187 50 

1 00 

950 

1 50 


y |J|l rtJl • e t • mw.mmrn»m« mm* .mm 

mwm 


111X2*2 

10 00 

24,000 00 

6 00 

mzwm 

mrmzz 

19,200 

Rock-face masonry, in place, 









per cubic yard. 

mwzn 

F .y.i 


11 50 

21,850 00 

■1*2 

2 o % m 

■TJTn 

19,050 

Pointed-face masonry, in place, 








i i 

1 


per cubic yard . 

KE 

13 25 

mmMl tVWiTfl 



13 00 

imXm 

B VW*I>] 

480 

IW 2 r. v a 7I ! nr 










pmr cubic yard ....... . 


■ IjWiTG 




KEKQ 



1,200 





30 00 


18 00 


kJjWiM 

EMJ 


450 





■T®2 



12L158 

Iti pirrn 11 , in pi ace, par cut bio y ard. 

IllEID 

mMm 





l f 4 4 0 

■TWTjj 


Timber, in place, in permanent 
construction, per 1,000 feet 










B. M. 

KyJluITn 



WfbWOl 

v/vM'lu 

K [iMCO 




Bolt-holes drilled, per linear 







w 



foot -•«•**■ rn <m «■ at « IDS Irani m a idi ids • »i •#> * a> * 

8,800 

80 



8,800 00 

50 



1,900 

Crib-logs in coffer-dam, per 






linear foot.. 

87,000 

18 


mmn 

26,100 00 

45 


bbeii] 

26,100 

Coffer dam sheathing, per 1,000 





fretB. M ... .. 

48,000 




1 920 00 


1,680 

40 00 

1,920 

Coffer-dam filling, per cnbio 






1 

y»rd . .. 

10, 000 

■i 


50 

5,000 00 

mm 

tom 

1 00 

Ujjgi 

Total.................... 

<1- • • » • • • 

IDS » * • | 



186,102 50 

lltl flit) till 1 • «H) • 

123,160 


128, 990 


RECAPITULATION. 


No. 1. # Harold & McDonald & Co.. Pittsburgh, Pa..................... $102,060 50 

No.2. Keefer & Dull, Lewiston, Pa.................................... 136, 102 50 

No.3. M. D. Burke, Cincinnati, Ohio.............................. 123,160 00 

No. 4. J. H. Wingate, Wytheville, Va.... 128,990 CIO 

Ob 




Ike iron work in the foundation of Dam No. 6. Great Kanawha 
States Engineer Office, Charleston , W. Fa., at 12 m., December 




i 

% 

Wrought iron 



# 


No. 


W'M 

4i 

n 

•1 

B||y| 
?||1|SB m WjwB&h. 

♦1 

| 


4* 

| 

t 

1 

2 

tO. A. and W. T. Thayer, Charles¬ 
ton. W. Va . 

.To' n C. Froehlick Sc Co., Baltiraoie, 
Mil . . 

4.25 

a 25 

mm 

$905 25 

1, 757 25 

3 

4.50 

$375 00 

562 50 

2.75 

2.6 

$915 75 

865 80 

# 

$2,196 ill> 

3,185 55 

3 

H. A. Ramsey A Son. Baltimore, Md 


1, 207 35 

3. 75 

468.75 

a. 25 

1, 082 25 

2,818 35 

4 

The Snead Sc Co. Iron Works, Louis¬ 
ville, Ky . 

RM 

1, 082 04 

3.27 

408 75 

2.34 

779 22 

2,270 01 

B 

Mums Sc Marshall, Pittsburgh, Pa.. 
Vulcan Machine Company, Middle- 
port. Ohio .. . 

4| 

931 87 

4| 

546 87 

3.50 

L165 50 

2,644 24 

fi 

4.07 

866 91 

2 | 

359 37 

3 


2, 225 28 

7 

Enos, Hill Sc Co., Gallipoli*. Ohio. ... 


1,171 5# 

3 

375 00 

2. 50 

832 50 

2, 3711 it 

8 

Colwell Iron Works. New York, N.Y. 

4.84 

1,030 ri 

3.91 

488 75 

2.95 

082 35 

2,502 02 

9 

JW. F. Robinson & Co., Fanner, 
Ohio ............................. 

4.75 

1,011 75 

3.25 

406 25 

8 ' 

2.25 

• 749 25 

% 167 15 


•Contract with Harold Sc McDonald. 

t Contract with O. A, and W. T. Thayer, J Informal 
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Abstract of proposals for furnishing Lock No, 2, Great Kanawha River Improvement , opened 
at United State* Engineer Offim, Charleston , Kanawha County , West Virginia, ai 12.10 
p. February 3, 1835, by Lieu » Col . William F. Craighill, Corps of Engineers. 


No. III. 


N©„ 2. 


No. 8, 


Work aunil materials. 


Harold & MoDon Hogg. Petit dfdier i . n - 

aid. A be Duke. I Knffi,er * Grad r' 


TOO cubic yards excavation, per cnblo yard.... 
10,800 cubic yards embankment in place, per 
cubic yard..... 

100 cm lil® yai da pud<1! In g In place, war cubic 


40 cubic yards backing masonry in place, 
icrcubio yard . 

i cubic yards rock face in place, per cubic 


m 

pwr c 
1 iEini 

1 

« 

hhbo ®yp mm i 

rard 

a 



cs 


Price 

per 

unit. 

$1 

00 


75 

8 

00 

9 

75 




« • * » • is ® • » III "III # 


yard 


m «t lit • * * * w 


i» * it m m m * i* i» • «i .* ■ m m >» m * at «» «n mil a « « 


SB cubic yards quoins in place, per cubic yard . 
875 cubic yards coping in place, per cubic yard. 
825 cubic yards paying in place, per cubic yard 
070 cubic yards riprap, band placed, per cubic 

yard..... 

1,400 cubic yards stone filling, per cubic yard.. 
80,000 feet of timber.placed, per 1,000 feet B. M. 
570 linear feet bolt holes, per linear foot... 


Totals 


Amount. 


$700 

8,100 


ill 
ill 


8 00 

w i 

2, 

1 80 

2,. 

86 00 

l,i 




Jilt 
iZy-wR 


Price 

per 

unit. 


Amount. 


Price 

per 

nnit. 


Amount 


No. 4. 



Work and materials. 


Frank Hefright Thomas Croghan. * Chh % Sin, 1 ™ 0 * 


700 cubic yards excavation, per cubic yard.... 
10,800 cubic yards embankment in place, per 


Ml Hilt Ml BOB' US' 


- * i# 'HI « Ml Ml 


100 cubic yards puddling in place, per 

yard nun * » • ■ « • • m m m mi •<■>«> • i» a* » at * * «■ m » mi m 

8,14© cnblo yards backing mmomry in j 
per cutoic vawl 


m m w a* * «> 






m m m m » m m • ■ » m m m m m 


■» **«® » 


• •••••• 


yard # n # ■ ai in « # Hi * # # # » a » m m m m m m # m .m m • * • « ■ wbhb • 

800 cubic yards pointed face in place, per cubic 

yard » m m ® * a » m « • n * • ••«>■••«« ■ ■ « 

480 cubic yards cut stone in place, per cubic 

yard ..... 

58' c ii Mi® yards quoins in place, per cubic yard 

875 cubic yards coping in place, per cubic yard. 

8S5 cubic yards paving in place, per cubic yard 
870 cubic yards riprap, hand placed, per cubic 

yard ... .. 

1,400 cubic‘yards stone filling, per cubic yard . 
80,000 feet tiinber, placed, per 1,000 feet B. M . 
570 linear feet boltholes, per linear foot. 

Totals .... 


Price 

Amount. per Amount. 

unit. 



* Contract with Charles II. 8trung 4t Sod. 
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Abstract of proposals for iron work of navigation pass. Dam No. 6, Great Kanawha Minor, 
West Firginia, opened at United States Engineer Office, Charleston, W. Fa., at 12 m., 
February 14, 1885. 



Karnes and addresses of bidders. 


Wrought iron 
(130,000 pounds). 

Cast iron (07,000 
pounds). 

Per 

pound. 

Amount 

■ Per 
pound. 

Amount 

m | 


Pittsburgh Bridge Company, Pittsburgh 

Pa..... 

Soaife Foundry and Machine Company, 

limited, Pittsburg, Pa.. 

T. EL Sc W. J. Carlin, trustees, Allegheny 


Gents. 


Cents. 


5.00 | $7,070 00 3.25 $3,152 


10 


• • • «oi ugui ioiii » 1 » 


Company Iron Works, 


• m m <a m at * 


13,000 00 


mm m m » m 




2,851 
3,395 


* Contract with the Snead and Company Iron Works, 
t Received and opened at 4 p. m. „ February 14,1885. 


TWiiiJL 


$10,822 6# 
17,850 00 




10,4414 80 
111, 705 00 


11,117 


Abstract of proposals for irons for Look No. 2, Great Kanawha Miner improvement , opened 
at the United States engineer office, at Charleston, Kanawha County, W. Va ., May 19. 
1885. 



Names and 



Lambert Bros. & Go., Ironton, Ohio. 

Queen City Bridge and Steam Forging 

Company, Cincinnati, Ohio. 

% Biter Sc Conley, Pittsburgh, Pa. (not 

signed)... 

The Snead and Company Iron Works, 

Louisville, Ky.* • as as 1 * # 'SB' isoi m a » ooi * m m * * sso * *0. • m • « * m < 

William B. Seaife Sc Sons, Pittsburgh, Pa . 

Erno Hill Sc Co., Gallipolia, Ohio.. 

Portsmouth Foundry and Machine Works, 

Portsmouth,Ohio (notsigned).. .. 

O. A. Sc W. T. Thayer. Charleston. Ka- 





m rn » m 


Wrought Iron 
(15,600 pounds). 

Cast iron (7,400 
pounds). 

Per 

pound. 

Amount 

JPer 

pound. 

• 

Amount 


» as ao 1001 no a" * ooi * mm. * 000 « mo. at ooi m « » • 


* » <• •««»«• • aim 


m A « am * 


m m • w 



Cents. 

8.85 $284 


TotaL 



with the Snead and 



REPORT OF 


A. M. SCOTT, ASSISTANT ENGINEER. 


United States Engineer Office, 

Charleston , W. Fa ., July 10, 1885. 

Colonel : I have the honor to submit the following report on the improvement of 
the Great Kanawha River for the year ending June 30, 1885. 

LOCK 140. 2.— FOR STATIONARY DAM. 

[Above Charleston! 5MN| miles; above the mouth of the river 84<| miles.} 


be 


ry within the coffer-dam for the foundations of this look vm 
last annual report, on June 23, 1884. 

of 1884 were favorable for the work, and the contractor, Mr. 
good progress. But six working days were lost at setting uni. 
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iionry between July 12 no cl the suspension of operations for the winter, December 16. 
During the winter and spring but little was accomplished in the quarry or yard, owing 
to unusually bad weather. Active operations were resumed in April—stone-cuttin 
on the 14th and setting on the 28th, The coffer-dam was flooded and masonry wor 
suspended by a rise in the river on May 24. The pumps were started a^ain June 5. 
The laying of masonry was resumed on the 8th, and tnere has been no interruption 
since that time. 

The following is a summary of principal items of work done during tine year tinder 
this contract; for 11 building part of Lock No. 2: ” 

Mortared masonry of all classes .. -.. cubic yards.. 9,922 

Excavation for foundations...............do.... 9,180 

Embankment and puddling..........do.... 3,815 

Timber in permanent construction ....feet B. M.. 80,000 

t 

The work embraced by this contract is nearly completed. The time for it expires 
September 15, and it is expected the work will be finished before that time. This 
will bring the masonry of the lock, including miter and cross-sills, breast-walls, filling 
and discharging culverts complete, up to the level of top of upper miter-sill, being 
about 18 feet above rock foundation, and within 20 feet of final top of coping. The 
land wall and upper wings will, under this contract, he carried two courses (3 feet 8 
inches) above the upper miter-sill, and the embankment between the wall and bank 
and the guard-crib at the foot be brought up level with the masonry. 

Contract for finishing Lock No. 2.—In compliance with your advertisement, proposals 
for the completion of the lock were opened February 3, 1885. The lowest bidder was 
C. H. Strong & Son, of Cleveland, to whom the work was awarded bj' contract dated 
February 27. Actual bnilding under the contract must, in the main, wait for the 
completion of work under the first contract. Messrs. Strong & Son have, however, 
made arrangements to begin work in the quarry near the site, from which the greater 
part of the stone for the lock have been taken, putting down tramways, &e., with a 
view to going on with the masonry without loss of time as soon as Mr. Hefright is 
out of the way. They expect to begin this preliminary work within a few clays. 

Iron work for Jfoelt No. 2.—Proposals for the iron filling-valves and attachments, gate 
anchorage, and boxes for 1th© trestle-dam across the head of the lock were opened, in 
accordance with your advertisement, May 19, 1885. The work was awarded to the 
Snead & Company Iron Works, of Louisville, Ky., the lowest bidder, by contract 
dated June 8. • 

They are now at work on these irons, and are likely to complete the contract within 
the time allowed, August 20,1885. Mr. T. Schoonmaker, civil engineer, has continued 
to act as inspector at No. 2. During the working season last year he was assisted by 
W. D. Isaacs, a practical mason ana. stonecutter, employed to look especially after 
the building of masonry. Mr. .1, H. Minnick, so favorably known as inspector during 
the construction of Lock and Dam No. 5, has been employed in this capacity since the 
resumption of work this year. 

Mr. Schoonmaker rendered valuable assistance in the Charleston office, where he 
was engaged during part of the winter on the drawings and designs of the iron work 
referred to for this lock. 


This lock has remained in good working order during the year. 

The following is a summary from the records kept at the lock for the twelve months 
ending Jnne 30, 1885 : 


m m m m 


m m • 


• • 


Nnmber of steamers locked 
Coal barges . 

Other craft . 

Number of passengers. 

Number of feet of lumber, B. M 
Nnmber of bushels of coal..... 
Total number of lockages made 


• • m mm 




• m m m m m m m m m m m on m m m m m 


<■ m m <m m a * m m m • mm m m> m> m 


m m m m m m m m m m m mm m 


■ • « • mm 


* m m m • m m 


m mm m m m m » m m m m «# m m m * • m «■ 


• • m 


m m m m 


m m m m m 


1,568 
409 
70 
8,778 
220,000 
1,650,300 
1,657 


Locking was suspended by ice nine and on©-half days during the year, from Febru¬ 
ary 19 to the 28th. The water has not been high enough to.prevent looking since 

March 20, 1884. 

There has been no material change in the banks below the work during the year, 
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though the scour on the abutment aide has increased to some extent. The riprap pro* 
tection has been continued 234 feet further down the stream on that side. The greater 
part of the riprapping was done by the lock hands. 

LOCK NO. 4.— MOVABLE DAM. 

[10 miles above Charleston.] 




This dam has been up 185 days during the year. It was down on the date of the 
last annual report, having been thrown June 26 for a riae. 

It was put up July 12, and was not lowered again until December 22, remaining np 
continuously 162 days. In lowering, December 22, eighteen pass wickets failed to 
trip and were lowered from a boat. Time taken to get everything down, four hours. 

The dam was not entirely raised again till May 16. It was let down again May 24 
for a rise in the river. In lowering, the lock tripper worked well, but the pier bar 

had become displaced and off" the guides, and the twenty.eight wickets on that side 

were all let down by hand. Notwithstanding this, the entire dam was safely lowered 
in three hours. 

The water got down so that work at raising began Jane 12. The dam was not en¬ 
tirely closed till the evening of the 14th, the greater part of three days being spent 
in diving to get the tripping-bars in place. 

Both were found off the 
buckled up—in one place. 

The dam has remained up since the 14th. The year’s experience has still further 
confirmed the advisability of putting in the stepped hurters on at least one full sec¬ 
tion of this pass. The present arrangement at Dam 5, where one of the tripping- 

bars b as bee n en ti rel y.re mov ed an dt b e other shortened, is very sat isfac tory, and 

could be followed with decided advantage at No. 4. 

The following is a summary of records kept at the lock for the year: 

Number of steamers locked... 1,016 

Coal barges locked..... ... 456 

111 i sc el 1 ii ici ©cm s era, fit locked............. " 18 

Coal down through lock.....................bushels. 1,682,000 

Total lockages made ......... 1,124 

Number of steamers through navigation pass ..... „.. ir .................. 1,205 

Coal barges through pass................................................ 74© 

Miscellaneous craft through pass ........................................ 21 

Coal down through pass..............bushels. 3,538,000 

Bainfall.... inches.. 31.06 





The da 
last annual report 
•art 

;owermg on 



up 193 days during the year. It was down at the date of the 
It was entirely np again July 15, and with the exception of a 

repairs, it remained up until December 22. The 
two hours and fifty minutes, 
hurters, were “tripped 1 
tailed to fall, however, for some reason, and 







at 3 a. m. and was finished at 


The dam was raised again December 29 and 30 (it took four men thirteen hours), 

up till January 13, when it was thrown for a rise. The lowering began 

a. m. No difficulty experienced. Just one hour was 
taken to let down the wickets with stepped hurters on the pass. 

The dam remained down, after the lowering January 13, till May 16. It took the 
regular force and one extra man—five in all—about two and one-half days to clear 
the pass foundations of the winter’s deposit of mud, &c., and put up the dam. The 
works, as well as those at No. 4, were found in general good order, and to have sus¬ 
tained no noticeable injury during the winter. The dam remained up but eight days 
in May, being thrown at the same time as No. 4 lor the rise on the 24th. It was en¬ 
tirely lowered in two hours and twenty minutes. It was closed again June 12 and 
13, and has remained np since. 

Repairs and improvements .—The twelve additional Pasquean hurters were put in on 
the pier section of pass in September. Forty-six of the pass wickets now have the 
new hurters, leaving the remaining sixteen to be operated by the shortened pier-bar. 

On the weir the chain fasteningsof the twenty-six Pasqnenn-arranged wickets have 
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lb sen strengthened to adapt them to the new man e avers. No men of these harters 
have been pat in on the weir. The diSicultie referred to in connect ion with them 
in the last report have not been overcome, and it ifi probable that no farther changes 
in the hurtenof the weirs will be fonnd advisable. In fact., experience proves that 
the stepped hnrters are ordinarily of no advantage on high weirs like Dams 4 and 5, 
and their nse, as explained tome what at length in a recent report, only exceptional. 

At all three of the finished works a considerable amount of work has been clone dur¬ 
ing the year in the way of repairs and improvements to the lock and dam appurte¬ 
nances, buildings, fences, grounds, &c., by the regularly employed hands. 

The following is from the records kept at Lock No. 5. 

Number of steamers locked during year........ —.. 1,514 

Cloal barges lodijisd.................................«..................... 

Miscellaneous craft locked ................«*............................ 38 

Coal down through look.....bushels.. 2,649,700 

Total lookages made .«.................................................. 1,580 

Number of steamers through navigation pass....... 1,505 

Coal barges through pass................................................ JL | ,!! J ill 

Miscellaneous craft IjIjli ciugh pass.......... «»<..................... ...... 19 

Coal through pass............................................. bu stiels.. 5,307, 100 

»•••■• * • • m m i ® 1 m m m m • • » m m m m m m m • •«*••• • ••«#•• *•««»» «*»«»«<»« « m m « Jl HIL J JIC'ISI • • 29. 




DAM NO. 6.—FOR MOVABLE DAM, 



Charleston and II from 


river.] 


In accordance with your advertisement, dated July 17, 1884, proposals for building 
the foundations or immovable parts of this dam, on the plan described in the last 
annual report, were opened August 27. The work was let to the lowest bidder, Har¬ 
old &£, McDonald, by contract dated September 20, 1884. 

The contractors began dredging for the first section of the Navigation-Pass coffer- 
dam September 26. This section, which incloses 150 feet of the pas® next the lock, 
was bo' far advanced that the pumps were started November 7. Excavation in¬ 
side began on the 9th, and the first concrete was placed on the 19th. The placing of 
masonry and concrete was continued without interruption until December 13, when 
the coflfer was allowed to fill anil all work in the river suspended for the winter. 
But little was accomplished during the winter in the quarry or yard. The force waa 
increased as the weather got better, and at present the stone are nearly all cut and 
all of the concrete broken for the pass, and some progress made in cutting stone for 
the pier and weir. 

The coffer-pumps were started again May 13, and the water was out so that excava¬ 
tion began on the 14th. About 8u0 cubic yards of material, mostly sand, had been 
deposited on the work within the coffer-dam by the winter and spring Hoods. This 
was all removed and the placing of concrete and timber had just commenced when 
the coffer was flooded by the rise of May 24. The water got down so the pumps were 
started again June 4. Work inside was resume4 on the 5th, and has progressed with¬ 
out interruption since that date. 

The following is a brief statement of the work done within this first section of 
pass coffer (inclosing 150 feet from the lock) to date. 

The concrete, with the exception of a few yards, is all placed ; the down-stream 
wall is finished and the dowels in coping are now going in; the up-stream wall is all 
ready for the coping or 11 upper sill, ana 50 linear feet of the sill, out from the loofc, is 
set; the anchor bolts are all in; of the longitudinal or box timbers twenty-two are 
down, paving between them about half set, and the horse and trestle boxes partly 
placed. Unless interfered with by a rise, work on this section of the pass, including 
the placing of all the irons ready for the wickets, will probably be completed in about 
three weeks. 

Second section of coffer-dmm .—The building of the section of coffer, which will inclose 
the remainder of the pass, the pier, and about 90 feet of the weir (leaving about 220 
feet of weir to be built within the third and last section) is to be commenced at once. 
The dredges began excavating for the outer end of this second section to-day, July 10. 

IRON WORK FOE DAM 6. 

Foundation irons ,—Yon invited proposals for the irons to be built into the founda¬ 
tions of this dam including wicket and bridge anchorage, horse and trestle-box holts, 
sill irons, dowels, clamps, drift-bolts, &c., by advertisement dated October 30, 1684, 
The work was awarded to the lowest formal bidder, O. A. and W. T. Thayer, by con¬ 
tract dated December 19, who completed and delivered the last of the irons in March, 
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Iron work for Navigation Pass,—After regular advertisement, you contracted, by 
agreement dated February 20, 1885, with the Snead A Company Iron Works of 
Louisville, the low,eat bidders, for the iron work for the movable parte of the pass. 

They delivered the principal part of the cast iron, including the boxes, hurters, 
slides, &o. f in May, and ill of the hones and props and a. lot of smaller wrought part* 
in June. They are now at work on the trestles, aprons, Ac., of the service bridge, 
and will, it is thought, complete their contract before the expiration of their time, 
August 31,1885. 

Mr. C. E. Gardner, our former dredge-boat engineer, hat been employed as inspector 
of this iron work, and at present alio of the irons for Lock No. 2, at the contractor's 
works in Louisville since March last. 

Mr. E. H. Kirlin has been employed as inspector at No. 6 since the beiginning of 
work on the dam in September. 

Mr. T. E. Jeffries, assistant engineer, has been employed regularly during the year, 
mainly on doty in connection with Dam No. 6. During the winter and spring ana 
whenever not engaged at the dam, he has rendered valuable service in this office, par¬ 
ticularly on the plans and drawings of the iron work. 


DRJQOGM AND TOW-BOAT, 


This dredge. 
Creek Shoal July 
rock from Pool 4 
when both were 
The working 



up for winter, 
was distributed as follows 
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The depth mt Witcher's wm increased last season from something less than 5 feet to 
full 6 below pool level. The work extended over a, large area, and took a good deal 
of time for the amount of material handled. We have now at that shoal (the highest 
mint in the pool) 6 feet available water, with the dam up, through a channel* from 
.20 to 160 feet wide. 

The work in No. 4 pool consisted in finishing up the blasting unci reduction or re¬ 
moval of several large rocks near Blacksburg. These rocks were near the middle of 
the river, and. though there was good water on both sides, have always been an an¬ 
noyance, particularly to tow-boats. They were either removed or their tops reduced 
to full 6 feet below pool-level. 

The dredge has been laid up thus far this season. The project contemplates only 
about one month of dredging this year, mostly at the lock approaches, to be done dur*» 
ing low water, as opportunity offers. 


REMOVING OBSTRUCTIONS WITH CRANE-BOAT, ETC, 



been given to spend a small amount in removing obstructions, re¬ 
tiring chute-walls, &c., a party of twelve men, under Capt. William A. Wright, tow- 
»oat pilot, were employed from September 24 to Octoder 13, inclusive, in crane-boat 
work between Charleston and the mouth of the river. Fifty-two logs and snags, 
fout hundred and nine stones, and two siinken coal-barges were removed from or near 
the channel. Iu addition, within the time mentioned, six and one-half days were 
taken up by the party in repairing walls and reducing bars in the towing channels at 
Red House Knob and Thirteen-Mile Shoals. 

At Lykens (Cannelton) Shoal a party of seventeen men were employed two days is 
October in widening and straightening the towiug-channel. The bar at the head 
was cut down about 2 feet, live large rock were blasted and removed and three buoys 
set in the dug chute wall. 

A force of from nine to eleven men spent sixteen days, altogether, in reducing bars in 
the towing-cbannels at Elk Island and Tyler shoals. At Elk the bar was cut clown 
about 8 inches and widened about 25 feet; at island the bar was lowered about 12 
inches and widened 75 feet, at Tyler the hate at the head were lowered from 12 to 17 


The work of removing obstructions, lowering bars, &c., clone in low water 

expense, is of material benefit to tow.boat navigation and highly appreciated 

boat men. It reduces the danger of sinking or injuring barges an cl tends to t 
meat of coal on lower stages. 


ship- 
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COAX. STATISTICS. 



.‘atorei have been asked to furnish information in reference 
eoal mined and shipped during the year corresponding to former annual reports. 
The statement will be forwarded' to you ms booh as complete. 

Yery respectfully, your obedient servant, 

A. M. Scott, 
Assistant Engineer 

Lieut. Col. Wm. P. Crah hill, 

Carp* of Engineers. 


[Addenda.] 



MR. A. M. SCOTT, ASSISTANT ENGINEER. 

United States Engineer Office 
Charleston, W. Fo., October 10, 

Colonel : I have the honor to submit herewith the detailed statement of coal 
shipped from mines on the Great Kanawha, below the falls, for the year ending June 
1, 1865, and summaries of same for former years from previous reports. 

It appears that the rapid increase in the coal bnsiness, shown by former report*, 
has not kept up, but that the production during the last year has barely “ held its 
own 7 ’ with that of 1884. The want of increase in shipments by river is directly dne 
to the unprecedented low stages of water during the year. During the twelve months 
ending September 30, 1885, there has been but ei hty-three days when the Charles¬ 
ton gauge stood at or about 6 feet. In other words, there has been but eighty-three 
day® when there was water enough in the river below Charleston to ship coal. This 
is a good deal below the average. Our record for thirteen years shows an average 
of one hundred and forty-three days per your with Charleston gauge reading at and 
above © feet. 

In this connection a comparison with onr gauge record kept at Point Pleasant, the 
month of the river, daring the last year is valuable. This gauge is set to show the 
available water in the Ohio below. From the record it appears there has been two 
hundred and twenty-two days daring the year ending September 30 when there was 6 
feet and upward of water for navigation in the Ohio nelow the Great Kanawha, 

Coal-boat navigation on the Ohio from Point Pleasant down was suspended by ice 
forty-two days during the year. The Kanawha was obstructed by ice about ten 
days. After making allow trace for suspension by ice, it appears that if the Great 
Kanawha had been m jkwatered to its month Kanawha coal could have been shipped 
down the Ohio on one hundred and eighty days during the year instead of on hut 
seventy-three days, a consideration of great importance, not only to Kanawha, but to 
the lower Ohio and Mississippi valley, so materially interested in a greater and more 
regular supply of coal. 

There are, at present writing (October 10), fully 350 barges loaded with coal in the 
river, the greater part of which has been loaded from two to four months waiting a 
rise. There has not been shipping water in the Kanawha below the dams since June 
6, while our Point Pleasant record shows the Ohio, from there down, to have been at 
and above 6 feet on fifty-nine days since that date. 

respectfully, your obedient servant, 

M. Scott. 




Col. Wm. 


Craighill, 

Corps of Engineers, 
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Statement of coal shipped from mines on the Great Kanawha River, below Kanawha Falls, 

during the year ending June l, 1885. 




Shipments for year ending June 1, 

No. 

Operators. 






By rail. 

By river. 

Total. 



Btuhels 

Bmheis. 

Bushels . 

1 

Bennington Colliery...... 



206,094 

2 

Black Band Iron and Coal Company.. ... . . 

308,363 

572,535 

880,898 

3 

Campbell Creek Coal Company . .... 


3,175,814 

3,175,814 

4 

Cannelton Coal Company.... 

1, 299,720 

* • m • oil' • «■«••• 

1,299,720 

5 

CJarrpp Bros, ............. ............. 

932, 876 


932,876 


Cedar Grove Mining Company ....... 

@ip , |p 'mm w mm 

m m m m m m m m m m m m 

826,597 

ww b®»8| mm w 

826,597 

7 

Cedar Grove Pure Coal Company .... 

mm* 

338,800 

338,800 

8 

Coal Yallev Coal Company ..... 

636, 457 

m m m m • m hi • • • • ■ 

636,457 

9 

C./rescent Cw/eiiil 3MIini&isi «• ■ ■ «*■>•*»*■•* 

1, 181, 600 


1,181,600 

10 

Crown Hill Splint Coal Company ..... 

245,421 

mm* hw ii/l 

1,360,828 

11 

niiipii, Bi ..... „........ „..«.„„... ..„.. _ _............ ...... 


MaTTnfiT^l 

flK£> T )Y| T ;T2 

<ramw 

12 


866,320 

(bbbbp^ mam ’■mb" w ^ "b®* 

» dfjfB m it«B' m m m m m mm 

mmfm 

13 

Eaitle Coai and Coke Works... 

1, 045,395 

*> m m> w ibu iflon iiudi ibbh m uuy> 

1,045,395 

14 


# 1 i • a ■ « j 

i '*•» • • in m> » * m ■ «» « 

- m * m «* m » » m ■» * • 

15 


548,324 

• •« m m » i» * <m m m m m 

548,324 

16 

IP nu 1 klief e IMCiueiii *»»*«* • • •«»*«* * •«««a.»«**»»mi • •»»*«»»»»»«»«. *»«. 

1, 003,240 


1, 059,240 

17 

Kanawha Cannel Coal Company... 


345,040 

345,040 

18 

Kan a iv liiiii 1MI i ini 1. ii pj^ (yOiw'pHJQy »■ * • • • •«»»• • <« *«>»» « »»«• *«*»•»»• * ■« 

554,967 

909,838 

1,464,805 

19 

1 jiriTipl C j oil 1 (;onroanv* ... -»»* __-...____. 




20 

McFarlane Coal Company* ..... 


• V m « * IK m m in m m « 

'mu -yum tap ttuar lam Bob tuui iyp 'uuui hup hub ‘Butt 

rn m W> IB 10 IB • HI >HB IB IIB l» 

21 

M firmet; MIriiniu r 1 Iciitidaiiv «« 


1.476,030 

1.476,030 

22 

MW 410- HCW M 11#%# w .DDuODlidDDbu JD. ODujOD jOub-ODMDl-%a# iflf- dQl-uODi IjJjjhjDi’ 'H-flBBMBBMDl w «■ ttffi w ® W 'ODIi ffll iffiffl 'P H ® f 'BOO' •» UP W * W 0001 0001 P P ■ >1 * W W ® '000 m w 

JMljijlllilll.il Jill Of I, I Jill Coftl OOlilpAXl^ « • • • ■» » • * m » ■ « m on m m e m ® m m m m m m m • m m 

772,296 

iillDDu*||| -jOuQi 'OB wp j|| w 

772,296 

23 


* 

in IHHI <HW tHHH rtHB» m m W flW HHH' W 'HU' 

465,907 

465,907 

24 

P'lipfii . Iiiiiii Coal C/OfniiHD v.. «,, -. ....... .«««»«•«««»...««..,,,. 


400,000 

400.000 

25 



1,419,470 

1,419,470 

26 

Re\ molds & Stnrdevant ..... 

33, 919 

90,120 

124, 089 

27 

Robinson Coal Company. ... 

1,050,158 

832,211 

1 ,882,369 

28 

Stratighan Coal Company* -............................. 

« » w • * » <■ * • m « m , 



28 

The Great Kanawha Colliery Company ..................... 

208,328 

122,860 

824,688 

30 

The Saint Clair Company .,................................ 

575, ©0# 

120,000 

695, 000 

31 

The Union Coal Company .................................. 

369,992 

115, 55® 

485,548 

32 

Winifrede Coal Company -............................... 

500,000 

2,065,476 

2,565,476 


All Cl til <51 IS • .Hk m m »' # • n « <m » m * « <• « m * im m m mt « «» m m « i» • «« m ■ • m w> m » « «» m » m • m » m m » # 

945,841 

1, 869,000 

2, 814,841 


Total. ... . 

12,972,217 

17,812, 323 

30,784,540 


* Included with “ AU others.” 


Summaries of former shipments from previous Annual 




neers 


oni 

June 30, 1881. 

June 1,1883. 

June 1, 1884. 

rfttt V rn m m m m m m m m • mmmmmmwmmmmmm® ••*•••«»••■)«• •«■•* 

Bushels. 

6,631,660 
9,628,696 

Bushels. 

13,290,255 
15,370, 158 

Bushels. 

12,059,172 
18,421, ©84 

T* m m m m m « mmmmmmmmmmmmrnmmm® 

16,260,356 


30,480,256 
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Table showing the average number of dags in each month the Great Kanawha Jfltwr stood at 

and above different stages.* 
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3100 
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30.00 

29.00 

22.33 

26.58 

19.00 

21.17 

13.75 

22.33 

15 k 08 


30.50 

30.33 

337.08 

298.73 
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30.0 C 

5 i m m m *■ 

30.58 

1 ’•MW" l"HHllimff W w 

31.00 

30.00 

l w W W 

27.83 

m m m • 

29.00 

27.25 

30.68 

30.00 

2&08 

20.58 

14. t >8 

12.50 

9.25 

6.66 

14.88 

27.68 

250.22 

131 • • ft* • 

25.00 

24.33 

29.42 

29.00 

20.83 

12.83 

a 75 

7.50 

6.33 

8.33 

1#® 88 

18 l 67 

196.91 

6-... 

20. 86 

20.25 

25.83 

24.00 

14.42 

6.00 

5.50 

4.92 

4.00 

1.08 

6.25 

12.75 
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7.... 

15.75 

14.08 

18.83 

16.75 

8.58 

2.08 

8.02 

8.33 

2. 66 

0.42 

4.25 

9.42 

100.07 

8 m m mm 

1.02 

9.68 

12.25 

10.42 

5.25 

1.17 

2.66 

1.83 

1.92 

0.17 

2.50 

6.33 

66* 08 

9 .... 

8.92 

8.00 

7.75 

6.83 

8. 17 

0.83 

1.75 

L 42 

1.58 

0.08 

1.67 

4.42 

46.42 

10 .... 

8.75 

6.83 

6.08 

4.83 

2.25 

0.50 

1.33 

1.17 

1.25 

» • m » w b m 

L 25 

3.25 

35.49 

11 .... 

5.83 

5.75 
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♦ The average being for twelve years beginning July 11,1873, from records of the Charleston gauge 

kept at the United States engineer offloe at Charleston, W. Ya. Gauge.reading the available water 

for navigation in the Great Kanawha below Charleston. 

United States Engineer Office, 

Charleston, W. Fa., October 17, 1885. 


D D 2. 


IMPROVEMENT OF ELK RIVER, WEST VIRGINIA. 

Some work, to the extent allowed by the small available balance, was 
done in August, September, and October, 1884. For details, reference 
is requested to the report below of Mr. A. M. Scott. 

Some obstructions to the navigation yet remain, which are due to 
the action of certain individuals or corporations. They should be re¬ 
moved if further improvement is to be made by the United States, 
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Money statement 

J uly 1, 1884, amount available.................................. -... - -.- 

July 1,1885, amount expended daring fiscal year, exclusive of outstanding 
liabilities July 1, 1884........ ..... ...... .......... .... ...... ........ 

Amoun t that can be profitably expended in fiscal year ending June 30,1887 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


$1,179 S3 

1,179 23 
3,000 00 


MR. A. M. SCOTT, ASSISTANT ENGINEER. 


United States Engineer Office, 

Charleston, W. Fa., May 13, 1885. 

following report of operations at im 



Colonel : I have the honor to 
proving Elk River during the year. 

The work done consisted in blasting and removing some large rocks from a trouble¬ 
some bend known as the “End of the World,” in Clay County, in repairing the old 
break in the Blue Creek Dam, and in removing obstructions and improving the chan¬ 
nel for boats between Big Sandv and the mouth of the river. 


BLASTING. 


Work at the End of the World was commenced Angnst 14,1884, with a hired force 
of about eighteen men under the former overseer, Mr. H. H. Beall. It was finished 
August 27. Fifty rooks, some of them very large, containing altogether about 430 
cubic yards, were blasted and taken out of the way. 

These rocks have been the cause of numerous accidents both to flat-boats and rafts, 
nod their removal is regarded by the rivermen as a decided improvement. 


REPAIR OF DAM, ETC. 

The repair of the break in the old timber and stone dam at the mouth of Blue 
Creek and the removal of obstructions mostly between that point and the mouth of 
tli© river were done during September and October, 1884, by a hired force under Mr. 
Ralph King, an Elk lumberman and pilot and a former foreman on the Elk improve¬ 
ment. About 166 feet of the dam, which is from 5 to 6 feet high, were entirely gone. 
The repair was made with long, heavy logs and short cross-sticks drift-bolted and 
pinned together and filled with stone. A brush and stone apron was also made below 
the new work, and considerable done to repair and strengthen the old part of the 
dam. Altogether about 1,700 linear feet of timber and 375 cubic yards of stone were 
used. Work on the dam was commenced September 10, and finished September 23. 
From that time till October 25, when all work was stopped by want of fnnds, a small 
force was employed in removing snags, large stones, sunken trees, &c. s and in the 
reduction of gravel and bowlder-bars, mostly within a distance of 4 miles of the 
month of the river. This last work was mainly in the interest of barge and small- 
steamboat navigation. It was found that the Government funds would not be suffi¬ 
cient to remove all of the really serious obstructions in this part of the river, and 
parties interested raised about $100 to supplement the Government work. 

This was spent under the direction of our foreman mostly in scraping and cutting 
down a bowlder bar just above the Elk Boom. 

A material improvement was effected by this work in the lower part of the river, 
and several parties interested in staves, railroad ties, tan-bark, <fcc., the most of which 
comes out in barges and boats, have since expressed themselves highly.pleased with it. 


INDICTMENTS. 

In reference to the indictments, referred to in former reports, against the owners of 
the old lock and dam, and also against the Elk River Boom Company, for obstructing 
navigation, as to the former, “ personal service ”haa never been obtained, and no fur¬ 
ther action taken. The suit against the Elk River Boom. Company was tried before, 
the circuit court here in June last, but the jury failed to agree.. It has been post¬ 
poned twice since, but will, I am informed by the prosecuting attorney, come up for 
trial again next month. 

'Very respectfully, your obedient servant, 

A. M. Scott, 
Assistant Engineer, 

Lieut. Col. Wm. P. Craighill, 

Corps of Engineers. 













APPENDIX DD—REPORT OF LIEUT.-COL. CRAIGHILL. 1859 


LETTER OF MR. 


United States Engineer Office, 

Charleston, IV. Fa., June 29, 1885. 

Colonel : In reply to yours of the 24th, I have to state that nothing further has 
been don© in the suit against the Elk River Boom Company, and the prosecuting at¬ 
torney just this morning informs me that the case has been postponed to the Decem¬ 
ber term. 

Very respectfully, your obedient servant, 

A. M. Scott, 
Assistant Engineer. 

Col. Wm. P. Craighill, 

Corps of Engineers. 







IMPROVEMENT OF NEW 
SON COUNTY, VIB 
IN WEST VIRGINIA 







July 1, 1884, amount available ...... 

July 1,1885, amount expended during fiscal year, exclusive of outstanding 
liabilities July 1,1884 ...... 


m « » » m m * m m m a 


» m m 


w » m iBBiti m • » « « a» m m m • • 


» • m 


|3,079 08 
79 08 


July 1,1885, amount available 


. 3, ooo oo 


{ Amount (estimated) required for completion of existing project........ 169, 000 0© 

Amount that can be profitably expended in fiscal year ending June 30,1887 25,000 00 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 









Sir : I hav© the honor to submit herewith a copy of the report of the 
Board of Engineer Officers, constituted by your authority to comply 
with the resolution of the House Committee on Rivers and Harbors, 
received at the War Department on 14th February last, requesting an 
examination to be made at Pittsburgh, Pa., of models, plans, &c., for 
movable dams and other improvements, with a report to the committee 
of the facts concerning the same and their opinions aa to the utility 
'thereof. 

The Board, after giving notice by advertisement in newspapers of 
Pittsburgh, examined, with explanations from the inventors in person, 
the various inventions submitted to them, and in this report gives its 
views on the merits of each. 

The majority of the inventions are modifications of the well-known 
bear-trap, designed to adapt .this gate to wide chutes and to locks, and 
the Board reports that, as the United States is now preparing to build 
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two wide bear-trap gates*on the Kentucky River, and as the most prom¬ 
ising of the many inventions 'examined will naturally be adopted for 
that work, it does not deem it necessary at this present time to make 
any special, recommendations as to testing any of these devices. 

The originals of the papers and drawings enumerated in thb report 
of the Board are retained in this office, subject to the call of the com¬ 
mittee, if required. 

Very respectfully, your obedient servant, 

John Newton, 

Chief of Engineers , 

Brig, and Bvt. Maj, Gen . 

Hon. Robert T. Lincoln, 

Secretary of War . 


LETTER OP THIS OHAIRKAN OP THE OOHMITTEE ON RIVERS 

HARBORS OP THE HOUSE QP REPRESENTATIVES. 


House of Representatives, 
Washington , D. (7., February 13,1884. 

Sir: I am instructed by the House Committee on Rivers and Harbors 
to transmit to you the inclosed resolution of the committee and to ask 
a compliance with their request. 

Respectfully, yours, 

Albert 8. Willis, 

Chairman. 


Hon. Robert T. Lincoln 



RESOLUTION OF THE HOUSE COMMITTEE ON RIVERS AN© HARBORS. 

Resolved, That the Secretary of War be requested to direct the Engineer Depart¬ 
ment to cause to be examined the models, plans for movable dams, and other river 
improvements at Pittsburgh, Pa., and report to this committee the facts concerning 
the same, and their opinion as to the utility thereof. 


LETTER OP THE CHIEF OP ENGINEERS. 

Office op the Chief of Engineers, 

United States Army, 
Washington, 2>. C ., February 19,1884. 

Sir : I have the honor to acknowledge the reference to this office on 
the 15th instant of the letter from the Hon. Albert S. Willis, chairman 
of the Committee on Rivers and Harbors of the House of Representa¬ 
tives, inclosing resolution of the committee relative to the examination 
of “models, plans for movable dams, and other river improvements at 
Pittsburgh, Pa.,” &c., and to reply that a Board of Engineers for the 
consideration of questions pertaining to the proposed dam on the .Ken¬ 
tucky River at Beattyville was constituted by your authority in October 
last.' This Board, consisting" of Lieut. Cols. W. P. Craighill and W. E. 
Merrill and Capt. James C Post, of the Corps of Engineers, it is sug¬ 
gested, would be a proper one to perform the duty required by the Com- 
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mittee on. Eivers and Harbors. I beg, therefore^ to recommend that a 
Boa: to consist of the officers named lie constituted to assemble at 
Pittsburgh, Pa., on the 15th of March, proximo, or as soon thereafter as 
the other duties of the members will permit, to -examine and report upon 
the models, plans, &c., referred to in the resolution of the committee, and 
sit the same time consider such other plans, &c., of like character as may 
be placed before it; and, with this view, that notice of its meeting be given 
through the medium of the Pittsburgh papers for the information of all 
concerned. With your sanction the order constituting the Board will 
be issued from this office. 

The expenses of the Board, including mileage, may be paid from the 
appropriation for contingencies of rivers and harbors. 

Very respectfully, your obedient servant, 

H. G. Weight, 

Chief of Engineers, 

Brig . 

Hon. Bobert T. Lincoln, 

Secretary of War . 







[Indorsement.] 

War Department, 

February 

The within recommendations of the Chief of Engineers are approved, 
order of the Secretary of War. 

John Tweed ale, 

Chief Cleric . 



REPORT OF BOARD OF ENGINEERS. 


• June 16,1884, 


As soon as possible 
advertisements were inserted 
giving notice 
on the 1st day 
vent-ions and 
The Board 

models and heard the 






their in 








Gensral : The Board of Engineers, constituted by Special Orders 

Mo, 19, headquarters Corps of Engineers, United States Army, Wash. 

iugton, D. C., February 28, 1884, with directions “to assemble at Pitts¬ 
burgh, Pa., to examine and report upon such models, plans, &c., for 
movable dams as may be placed before it,” have the honor to submit the 
following report: 

order convening the Board 
newspapers of Pittsburgh, Pa., 
Board would assemble in that city 
them to send in models 
to explain them. 

day 

ons of the inventors, in the hall of 
the Chamber of Commerce, which had been kindly placed at their dis- 
for this service. On account of the great number of models pre¬ 
sented, and the imperfection of many of the drawings, the Board de¬ 
cided to request each inventor to send in complete drawings of his 
inventions, together with a written statement, embodying the substance 
of each invention, and the advantages claimed to arise from its use in 
practice. • 

These drawings aui statements are attached to this report as appen¬ 
dices. 

The inventions may be classified as fe llows: 

Improved bear trap gates for dams and locks. 

Improved inlet valve. 

Improved cof er-dams, 

Improved fixed dam. 
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IMPROVED BEAR-TRAP GATE. 


.All of the inventions relate to minor additions or modifications of the 
well-known bear-trap gate, invented by Josiah White in 1818, of which 
there are many examples in the lumbering regions of Pennsylvania and 
Maryland. * The essential features are the same in all. 

Mr. John Du Bois, of Du Bois, Pa., has constructed a number of those 
now in use in Pennsylvania. They are of lifts varying from 4 feet to 18 
feet, and are operated in chutes from 4 feet to 40 feet in width. In the 
narrower chutes the gates rise ami fall uniformly, but in those of the ex¬ 
treme width mentioned there is a decided tendency for one end of the 
gates to move faster than the other. This may take place at either ex¬ 
tremity, and is entirely independent of the point of entrance or exit of 


the water under 1 
.Two or three y 
feet wide in Dam 








the Board e 




truss, which is 





prevent the lower leaf from rising too high. Relief openings are likewise 
provided between the two leaves, when at their greatest height, to guard 
against the overturning of the lower leaf from excess of under pressure, 
as has sometimes occurred. He has also added a relief weir to the cul¬ 


vert, conveying the water under the gate, in order to regulate this 
pressure. We believe that these modifications are useful improvements 
for long bear-trap gates. 

Mr. G. W. Parsons, of Williamsport, Pa., presented models and draw¬ 
ings of bear-trap gates, which he has designed with a view to their use 
in a lock, instead of the usual miter gates. These gates are to be w orked 
by double hydraulic presses, placed below the gate chambers, and actu¬ 
ated by the head of water; they are raised or lowered by forcing the 
piston in either direction. His plans have never been tried in practice. 

The Board are of the opinion that this method of working bear-trap 
gates is liable to the serious objection that the hydraulic presses under 
the gates are inaccessible, and are much exposed to stoppages by sand 
and gravel clogging the working parts. In a subsequent design Mr. 



in the end be successful, it otters no 
of the ordinary bear-trap. 




Mr. Parsons, claims that a lock constructed according to his design, 
with numerous side culverts, needs but a single gate, which may be 
placed at either end, and that it can be used as an open chute without 
gates. By means of the side culverts he proposes to throw in so much 
additional water that the current due to a given head will be reduced to 
a velocity sufficiently low to permit boats to ascend the lock or chute, 
and overcome the assumed difference of level. ln*the discussion (Ap¬ 
pendix B, he asserts that in a chute 1,000 feet long he can by these 
means so reduce the current due to a head of 10 feet as to obtain a 


velocitv of onlv 14 miles an hour. • 

The Board are of the opinion that these assertions cannot be sus¬ 
tained, and that the current through the lock or chute would be so 
great that no boat could ascend, nor could one descend in safety. Ac- 
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cording to the usual formulas for discharge, the resulting velocity would 
be about 18 miles per hour. 

Mr. George Archibald, of Banksville, Pa., submitted a model of a 
bear-trap .gate, whose chief difference from the usual type is in the 
manlier in which water is let into and drawn out of the gate-chamber. 
His method is to drop the water down vertically through openings in 
the floor of the head bay, and then pass it under the sill of the upper 
leaf through small culverts. This is substantially the same as the 
method nowin use on Locks 5, (i, and 7, of the Monongaliela Navigation 
Company, with the exception that the valve shown in the model is not 
balauced. In this respect Mr. Archibald’s valve is defective, as in its 
present shape it could not be handled by any power ordinarily available; 
but as it can readily be changed to a balanced valve without affecting 
the substance of the invention, it will be assumed that it is Mr. Archi¬ 
bald’s intention to balance both entrance and exit valves. 









accessible in 




height; 
lower leaf, 
common in 



he also 
These 
bear- 


The Board are of the opinion that, as a rule, it is preferable to have 
all valves in the abutments, where 
of necessity, 
the gate can rise 

when they have reached their maximum 
sliding links, attached to the under side 
devices are useful, but as something of this sort 
trap gates, no special comment is necessary. 

His model shows each leaf composed of several independent sections. 
Mo bear-trap, as far as known, has ever been built without having each 
leaf in a single piece, and the Board are of the opinion that continuous 
construction is essential in the present state of our knowledge and ex¬ 
perience. 

Mr. Arthur Kirk, of Pittsburgh, Pa., presented several models illus¬ 
trating the modifications he proposes for use in the construction of bear- 
trap gate® and their application to locks; also models for fixed dams 

and coffer-dams, together with a design for inlet valves. In the con¬ 
struction of the foundations of fixed or movable dams and locks to 
which he applies the bear-trap gate instead of miter-gates, the essential 
feature is the substitution of merchantable boards for timber, as ordina- 
used. A platform of boards is first laid, upou which tight walls of 











but their use in this connection is 

constructing 
















the pens 
ballast, 
bear-trap g 


boards are built up 

the construction of fixed dams 
In some localities it is 
adequate and economical foundation 
a matter that appeals so readily to 
engineer that comment 
fixed dams boards canuot always be 

to increase the labor of construction, and, after the dam is built, render 
it liable to more rapid deterioration 
by exposing a greater amount of surface to decay. It is a well-known 
fact that dams have already been constructed of boards or planks. In 
the application of bear-trap gates to locks, Mr. Kirk has two methods 
of raising the gate$. They are either made buoyant, or else they are 
raised by the power furnished from a reservoir in the lock-walls, which 
is filled by pumps actuated by turbine wheels. The usual type of bear- 
trap gate operates very well in a chute where there is a ditierence of 
level on the two sides of the gate, but when a pair of bear-trap gates is 
used, as in a lock, each gate must either be raised or lowered iu still 
water. If the gates are made buoyant they will not sink, and if heavier 
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they call 



than water they cannot be raised unless power can be brought to bear. 
It is possible to obviate these difficulties in this way: 

Let the upper gate be made buoyant; it will thee remain up and act 
sis a gate in still water. If now the space underneath the gate be con¬ 
nected with the lower pool by a culvert, the pressure of the upper pool 
will keep the gate down, and thus the gate can be maneuvered under 
fitber condition. For the lower gate the conditions must be reversed. 
It must b© made heavier than water, and can only be raised by bring¬ 
ing the head of the upper pool under it by means of culvert in the side 
walls. The necessity for these two large culverts would make thip use 
of bear-traps usually more expensive than the ordinary miter-gates, and 
thus far they have not been used for locks. 

Mr. Kirk has also several devices for limiting the height of the water 
under the gates and preventing them from being overturned by too 

weirs, automatic closing of 
valve in the lower leaf 
certain limit. The 


a pressure, 
the inlet and opening 

passes 

Board consider that serious difficulties will 
ing to put in practice some 

the use of relief weirs as likely to prove the most effective ana prac¬ 
ticable of those mentioned. The details of these various devices can be 
found in Mr. Kirk’s plans, submitted herewith. 

In the designs for coffer-dams Mr. Kirk has neglected a most essential 
feature required in such works—that of proper means of preventing 
leakage underneath his structure. To remedy this defect sheet-piling 
must be driven, or some method devised to prevent water from passing 
through the permeable strata upon which'his pontons rest. When 

done the cost of using this design would be so great 
not feel that they can recommend it as a substitute 
for the methods now in use, as it has not been mad.© to appear that it 

has any special advantage beyond the fact that the pontons may be re. 

moved and used again in constructing other coffer-dams. 

Mr. Kirk also called special attention to the hinge, which he had de¬ 
signed for fastening bear trap gates, and also to his improved inlet- 
valve. As to the former, the Board think it sufficient to state that it 

not, however, possess marked ad¬ 
vantages over several otners that the Board have seen, and therefore 
they regard a simple mention of it sufficient. 

The improved valve is shown on Sheet No. 19 of the 

Mr. Kirk, and is fully described by him (see 
So far as is known to the Board, this valve has never 


















the model exhibited to the Board, seems to warrant 
is likely to prove a useful valve, notwithstanding its slow moveraeut. 
It probably can be used to advantage where sluicing is necessary, such 
as in locks and chutes, but as a substitute for the ordinary valves of 
filling or emptying culverts for locks or movable dams, too much time is 
consumed in opening or closing this valve to make it available for such 
pur] >oses. 

In addition to examining the models which were submitted to them, 
the Board were directed by your indorsement of February 29, 1884, on 
a letter from T. H. Pollock, of Morion ahela City, Pa., to consider the 
apparatus for opening and closing lock-gates for which Mr. Pollock 
has received letters patent No. 287575, dated October 30, 1883. Mr. 
Pollock’s invention is substantially as follows: 
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On u h lock-wall he runs a shaft, extending nearly the full length of 
the wall, which is put in motion by any convenient source of power. 
Parallel to this main shaft are a number of short counter-shafts, pro¬ 
vided with drums, some of which receive the lines used for opening the 
gates and others the lines, used for shutting the gates, which pull on the 
outer end of a spar, whose inner end is fastened to the gate. Motion is 
transmitted at will from the constantly moving shaft to any one of the 
counter-shafts through friction gearing, the particular style used in the 
case in question being toothed friction rollers, such as are common in 
iron mills. The counter shafts have a slight play around one end, as a 
center, so that the rollers may be thrown in and out of gear by a lever 
Besides operating the gates, the patent contemplates the use of one 
or more capstans, each similarly attached to an independent counter¬ 
shaft and similarly actuated. These capstans are for pulling boats into 
or out of the locks. 



ices 




gahela River, and consider it an excellent one for use under similar 
conditions. The plans for Government Lock No. 8, on the Monongaheia 
River, which were prepared some years back, contemplate the use of 
somewhat similar mechanism, with the exception that local conditions 
made it advisable to have a separate source of power at each gate. The 
use of friction gearing Is believed to be Indispensable in such cases. 

The service of locks is much expedited by the use of such devices, and 
the Board heartily commend them to the profession. 


CONCLUSION. 


The instructions received by the Board direct them to examine and 
report upon the various models submitted to them, and they have en¬ 
deavored to comply with these instructions by permitting all inventors 
to speak for themselves, and by giving their own opiuions on the various 
inventions submitted to them. Soineof these inventions are-meritorious, 
and by bringing them to the attention of engineers those to whose work 
they are adapted can make use of them. 

The majority of the inventions that came before the Board are modi¬ 
fications of the venerable and well-known bear*trap, and they are chiefly 
designed to adapt this gate to wide chutes and to locks, its past service 
having been limited to narrow chutes. As the United States is now 
preparing to build two wide bear-trap gates ou the Kentucky River, on 
the recommendation of the members of this Board, and as the most 
promising of the many modifications that have come before them will 
naturally be adopted for that work, it does not seem necessary at this 
present time to make any special recommendation as to testing any of 
these devices. 

The following papers and drawings accompany this report: 

'Appendix A .—Statement of John Dn Bois, describing his invention, with one sheet 
of tracings. 

* Appendix R.--Pamphlet and statement of G. W. Parsons, describing his inventions, 

with three sheets of drawings (blue prints). . * 

* Appendix C .—Letter of George A rch i bald, descri bing his in ven tions, wi t; In one sheet 
of drawings. 



•Appendixes not printed. 
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*Appeniix D .—Statement of Arthur Kirk, describing hia inventions, accompanied by 
a book containing seventeen sheets of drawings. 

* Appendix A 7 .—Letter of T. H. Pollock, with a description of his patent, referred to 
the Board by the Chief of Engineers. 


Respectfully submitted. 
0 




. John Newton 





Wm. P. Craighill, 

Lieut . CoL of Engineers. 
W>r. E. Merrill, 

Lieut . CoL of Engineers. 

Post, 

tain of Engineers . 
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General: I have the honor to report that the required preliminary 
examination of the Greenbrier River, West Virginia, was made in the 

last third of October, 1884, by Mr. William Proctor Smith, lately of the 
Corps of Topographical Engineers, IT. S. A., my other duties having: 
prevented me from undertaking it in person. 

A copy of Colonel Smith’s report, dated November 1,1884, is inclosed 
herewith. 

The Greenbrier is about 125 miles long from the Forks near Travel¬ 
er’s Repose, in the northern part of Pocahontas County, West Virginia., 
Though it has a width of 600 or 800 feet at a few points, it is very shal¬ 
low where so wide, its average width not exceeding or equaling 300 
feet. The country through which it flows is believed to be well adapted 
for grazing, -and moderately so for agriculture, containing fine timber 
and some valuable minerals. It is, however, very broken and hilly, 
and may even be styled mountainous. The declivity of the stream is 



some sixty years ago by Captain McNeil, of the United States Corps of 
Topographical Engineers, whose report is printed in the document re¬ 
ferred to above, commencing on page 702. 


The river is not navigable, and the portion of New River below its 
mouth is also unnavigable. A down stream sluice navigation for bat- 
teaux might be made at a cost of about $125,000, the sluices to be 25 
feet wide and 2 feet deep at low water. If the sluices were made 50 feet 
wide the cost would be doubled. Such a navigation would enable the 


•'Appendixes not printed. 
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products of agriculture and the mines to be transported more cheaply 
to the Chesapeake and Ohio Railroad than by hauling in wagons, as at 
present; but it wmld probably be still necessary for the people to de¬ 
pend almost entirely on land transportation for return freights. To 
give a convenient water transportation both up and down stream would 
require the construction of numerous locks and dams, at a total cost 
very much greater than that given above for sluice navigation. 

For details of the commercial condition of the country through and 
near which the river flows, reference is requested to Colonel Smith’s 
report. 


Under all the circumstances of the ease as given above and in Colonel 
mith’s report, l do not consider the advantages which would result 



ASSISTANT ENGINEER, 


Baltimore, Md., November 1, 1884. 

Colonel: In compliance with your instructions to make an examination of Green¬ 
brier River, West Virginia, I have the honor to report that I left Wilmington, Del., 
<in the 17th of October, and proceeded by rail to Ronceverte, W. Va., a station on 
the Chesapeake and Ohio Railway, thence by wagon to the forks of the river, a dis¬ 
tance by land of 89 miles, and returning by various roads which cross the stream, for 
none are found along the river banks. I got a very good idea of the countiy and 
river from its source to the mouth of Howard’s Creek, a distance of about 100 miles, 
at which point I finished the examination, an a complete survey was made in 1874, 
from the creek mentioned to the mouth of the Greenbrier at New River, a distance of 
49 miles, by Capt. Thomas Turtle, Corps of Engineers, a description of which may be 
found in your report to the Chief of Engineers for the year 1877 (Appendix V, on the 
third division of the central transportation route to the seaboard). 



of the distance the hills slope down gradully and often recede from the river, show¬ 
ing rich flat alluvial deposits. Its principal tributaries from the east, going down¬ 
stream, are Deer, Setlingfon, Knapp’s, Beaver, and Anthony’s creeks, and Spice Run 
at Drop Mountain, aud from the West Clover Lick, Stony, and Spring creeks, with 
some minor streams. During freshets the river rises about 5 feet at the forks, 8 feet 
at Marlin’s Bottom, and 1‘2 foot at Greenbrier Bridge, near the mouth of Howard’s 
Creek. At the time of examination the water was very low. iu fact lower than It has 
been for several years. At one poiut, Falling Springs, about 23 miles above Howard’s 
Creek, the bed was entirely dry for If miles, the water having sunk, which occurs only 
on rare occasions when it is excessively dry. The bed of the stream is composed of 
sandstone over which the current flows smoothly and freely, except atone ortwopoints. 
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mentioned above, whefe the river is narrowed by the approach of the mountains. There 
are no p recipitous falls, such a are generally found in streams ip mountainous districts, 
and very few ledges make their Appear nee. The average fall seems to be about 8 feet 
per mile, some place® as much as 10 feet, mid others as low as 6 feet. The river divides 
the limestone lands on the west from the sandstone lands on the east. The country 
on the west is hilly, bnt very productive ; on the east the land is light and not very 

f ood for farming purposes, hut it ha® on it the finest of white pine, and the Beaver 
lick Mountains, between the Alleghany and the river, and extending from Dunmore 
to Howard's Creek, 65 mile®, are full of red and brown hematite iron ores—the same 
veins that run through to Chattanooga, Tenn., and Birmingham, Ala. Near Dunmore 
magnetic iron ore is said to exist in Michael's Mountain. On the west side of the river, 
white oak, hickory, poplar, walnut, cherry, and yew pine are found in the greatest 

abundance.Blue-grass, timothy, clover, and red.top-furnish plenty of grazing and 

hay. Lumber and cattle are now the principal sources of wealth, and iron will soon 
be added thereto. Coal has been found in Cheat Mountain, both above and below the 
forks, and also near Greenbrier Bridge, and iron in the latter locality, which belongs 
to the great belt already mentioned. The limestone is blue, and makes a good build¬ 
ing material, as well as produces all the lime used in the country and some for ship¬ 
ment. The sandstone is the best of its kind. 

There are ten towns in Pocahontas County, with a population from 25 to 100 persons 
each, the stores of which sell annually about $150,000 worth of general merchandise. 
Goods are hauled to the northern part of the county from Staunton, Va., a distance of 
75 to 100 miles, over five mountain ranges, and the products of the country taken away 
in the same manner. Huntersville, the county seat of Pocahontas, gets its supplies 
from Millborough, on the Chesapeake and Ohio Railway, 40 miles distant, and thesouth- 
era part of the county deals at Lewisburg and Ronceverte. The former, tne county town 
of Greenbrier, 4 miles from the railway, containing a population of about 1,200, has 
10 stores, selling $100,000 worth of goods per year, 2 carriage factories, and 2 furni¬ 
ture establishments; the latter, a flourishing town, from 800 to 1/000 inhabitants, on 
the Chesapeake and Ohio Railway, the station for all the up-connty spoken of, has a 
large foundry and flour mill, eight cur ten stores, which sel 1 about ’as"many goods as 

■ 100,000 f< 


are sold in .Lewisburg, and a steam saw-mill, with a ca 


opacity 

Mannfi 


for sawing 


feet 



E er day, belonging to the Saint Lawrence Boom and Manufacturing Company, and 
as sawed this seasou all the logs floated down the Greenbrier and its tributaries this 
year, viz, 9,500,000 feet, iuto lumber and shingles. This company expects to get out 
the coming year 15,000,000 feet of white pine logs and saw them into lumber. It has 
ii boom extending from Ronceverte nearly up to the month of Howard’s Creek, about 
iles. This boom enables the company to run or float its logs. With good rises in 
river this company, which only cuts white pine, which floats easily, has had no 
trouble In the past three seasons; but should the river not rise, as was the case for 
several years before, it would have great difficulty in getting over the rocks, particu¬ 
larly at Droop Mountain. Some work is absolutely needed for those timber owners 
who have no boom and wish to raft their logs or timber, which requires more water 
than for running, particularly should the rafts be composed of white oak or some other 
timber. 

at 

There are eleven small towns in Greenbrier County besides those referred to above 
tributary to the river, with 15 stores, which sell annually $150,000 worth of goods ; 
these with the others mentioned give a total of $500,000 worth of general merchandise 
sold in this section of the country per annum. 

The celebrated Greenbrier White Sulphur Springs are on Howard's Creek, 6 miles 
from the river, which yearly consume large quantities of the farm products of the 
counties referred to, all of which has to be hauled in wagons for a long distance. 

The area of country drained by the Greenbrier River and its tributaries, within the 
limits specified, is about 1,200 square miles. The number of farms, upwards of 2,000, 
containing nearly 200,000 acres, are valued at nearly $6,500,000. Seventeen thousand 
beef cattle are raised annually, whose value, with the other live stock, amounts to 
$950,000. The value of farm productions, as near as could be ascertained, is $750,000. 
Annual production of com 330,000 bushels, and wheat 100,000. Assessed value of 
property, about $6,000,000. Population, 20,000. 

Iu view of the wealth of this section of the country in minerals, timber, and agri¬ 
cultural products, and the fact that there is no outlet, except by wagon, through Ion 
distances and over rough roads, it is respectfully recommended that a survey, whic! 
will cost $3,300, be made from the forks to the mouth of Howard’s Creek, a distance 
of 10 or 15 miles, for the purpose of ascertaining the best method of improving this 
river and the cost of the same. 

Respectfully submitted. 

Wm, Proctor Smith, 

Assistant Engineer . 

Lieut. Col. Wm. P. Craighill, 

Corps of Engineers , U. $. J. 
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IMPROVEMENT OF KENTUCKY AND TRADEWATER RIVERS, KENTUCKY; 
BIG SANDY RIVER, KENTUCKY AND WEST VIRGINIA; AND OF GUYAN- 
DOTTE, LITTLE KANAWHA, AND BUCKHANNON RIVERS, WEST VIR¬ 
GINIA. 


BE PORT OF CAPTAIN JAMES C. POST , CORPS OF ENGINEERS f OFFICER 

IN CHABG FOR THE FISCAL YEAR ENDING JV . NE 30. 1885, WITH 

OTHER DOCUMENTS RELATING TO THE WORKS. 




River, Kentucky. 

I, Operating and keeping in repair locks 
and dams on the Kentucky River, 
Kentucky. 

3. Trade water River, Kentucky. 


Bijr Sandy 



Kentucky. 

5. Guyandotte River, West Virginia. 

6. Little Kanawha River, West Virginia. 

7. Buckhannon River, West Virgina. 


EXAMINATIONS AND SURVEYS, 


6. Rough River, Kentucky. 



Condition of Green and Barren rivers, 
Kentucky. 

m 


m 

United States Engineer Office, 

Cincinnati, Ohio , July 30, 1885. 

General: I transmit herewith the ..inual reports for the fiscal year 

ending June 30,1885, for the several works of improvement under my 

charge. 

obedient servant, 

Jas. 







IMPROVEMENT OF KENTUCKY RIVER, KENTUCKY. 

Operations for the improvement of this river have been continued 
during the past fiscal yea and the following w.ork has been accom¬ 

plished : 

LOOK AND DAM NO. 1. 

The outlet to the breach has been raised and about 6,000 cubic yards 
of backing have been placed behind the dam, closing the leaks through 
it, and iiicjiiI of those through the abutment. This work has resulted in 

1869 



1870 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMY. 


the accumulation of addition deposit in the breach. The greater part 
of the area included within it is at the present time higher than the 
crest of the dam, and a considerable portion is under cultivation. Be¬ 
low the lock a bar, composed of drift, which obstructed the low-water 
channel, was removed by dredging. A shore crib was also built at the 
lower end of the lock as an aid to boats entering it, and also to prevent 
as far as possible the reformation of the bar. The timber for the guard- 
cribs and the backing for the dam were obtained by contract.' The 
keepers dwelling at this lock, built by the State of Kentucky a num¬ 
ber of years ago, was partially submerged during the freshets of 1883 
and 1884. This caused its foundation to settle and the building to be¬ 
come so dilapidated it was necessary to have a new house. A contract 
for the new building has been entered into with J. J. Cox, of Carrollton, 
Ky., and work has been commenced. The site selected for it is above 



LOCK AND DAM NO 



During the past season dam No. 4 commenced leaking so 
feared navigation would be stopped and the work at No. 5 seriously in¬ 
terfered with. An effort was made to check the leaks by the use of ad¬ 
ditional backing and replacing some of the sheeting that could be 
reached without drawing down the pool. The work was but partially 
successful. The pool was kept at a height sufficient for boats of medi¬ 
um draught and navigation continued, although it was impossible to 
fill it. This dam is the only one remaining of those built by the State 
of Kentucky about forty years ago. In 1883 it wa* in an unsafe condi¬ 
tion and had been observed to yield slightly when under a heavy press¬ 
ure. Its apron or down stream half, intended to receive the falling 
water, had been carried away some years before, and the front, as it was 
left, presented a broken and patched condition; it also leaked'consider¬ 
ably. During the low-water season of that year a new apron was con- 

the dam made secure against destruction. With the 
small balance of the appropriation remaining on hand at the time no 
other work could be done, and the examination and repair of the up¬ 
stream portion, where the leaks existed, was not undertaken. Since 
then they have continued to increase. It is proposed to thoroughly re¬ 
pair this dam during the present season. 




LOOK AND DAM 




The late date at which the appropriation bill was passed 
made it impossible to execute contracts and accomplish a full season’s 
work at this lock. The lock-chamber and up stream approach were 
cleared, the miter-sills rebuilt, the walls and coping partially repaired, 
the guard-cribs partly reconstructed, the gates framed, and anew abut¬ 
ment was built by contract. Contracts were also made for the con¬ 
struction of the dam and supplying the lock and gate irons. Work 
was commenced upon both these contracts, but neither was completed 
at the close .of the year. The gate timbers and the timber for the cribs 
were obtained by contract. The site selected for the new dam is about 
100 feet below the old one. Several years ago the latter was destroyed 
by the river making a breach 150 feet wide behind the abutment. The 
debris of the old work remains, and might have been used for the foun¬ 
dation of the new dam had not the place selected possessed several adl- 
vantages over the old locations. At the new sit© both the dam and 
abutment will be upon rock, and the bank on the abntment side is Iso 
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rock. The only disadvantage that exists arises from the probability 
©fits being somewhat more expensive to construct the dam where it is 
proposed, but when it is completed the structure will be stronger and 
less liable to leak, being wholly new, than if composed partly of new 
and partly of old work. 


SNAG-BOAT KWASIND. 


Authority having been granted for the temporary transfer of the 
snag boat Kwasind from the Wabash River to the Kentucky River, the 
removal of snags was commenced and continued, in the month of Sep¬ 
tember and the first part of October. During this time many of the 
most dangerous ones were removed between the month of the river and 
as far 




being too far advanced to continue work, 
as the weather and river were suitable she was 
again equipped and sent above Dam No. 5, to complete the removal of 
the obstructions in that portion of the river before the dam was con- 

water raised. With one or two exceptions, where the 
were too heavy to be lifted and will require blasting, this work 
was completed from Lock No. 5 to Shaker’s Ferry, a distance of 44 miles. 
Snags and stumps were removed, overhanging trees felled, and such trees 
as were likely to be washed from the banks and become snags were 




The following is a summary of the work done 



and stump 
Tree© cut down . 
Trees girdled ... 
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The Kwasind is a small gunwaled, hulled snag-boat, 120 feet long, 
with 24 feet beam. She was built in 1879, and, as is frequently the case 
with boats of this class, in the six years since she was built her timbers 

badly decayed. As the navigation of this river requires 
the use of a snag-boat yearly, application was made for the trausfer of 
the 






work done upon the lower river, reference i 
ublett, assistant engineer, forwarded herewith 



SURVEY OF THE UPPER RIVE 


A survey of the river from Oregon to Beatty ville has been completed 
by R. S. Burnett, assistant engineer, and sufficient data obtained to 
locate all the dams required in the extension of slackwater to the 
Three Forks. According to this survey the length of the Kentucky 
liiver is 261 miles from its mouth-to the Three Forks, and the fall 211.2 
feet In the same distance, or at the 1 ! rate of 9.7 inches to the mile. The 
first five locks and dams, as soon as No. 5 is completed, will have a corn- 
bined lift of 71.9 feet, and give a depth of 6 feet for navigation a dis¬ 
tance of 98 miles. This leaves a fall of about 140 feet to be overcome 
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"by the additional locks and dams. It is believed this can be accom¬ 
pli si by the construction of eleven claims if they are given a slightly 
Increased height over that originally proposed. 

LOCK AND DAM MO. 6. 

Efforts have been made to obtain the site for this lock as authorized 
by act of July 5,1884; but rip to this time they have been unsuccessful, 
owing to the difficulty in obtaining a good title to the land needed. 


. . DAM AT BEATTYVILLE. 


The commencement of the dam at Beattyville has also been delayed 

because of the d.ifficulties in obtaining the land required. It is believed 

that these have now been overcome, and nothing will prevent the be* 



IMPROVEMENT OF THE UPPER RIVER. 

The inhabitants of the upper Kentucky Yalley are unprovided with 
means for bringing their produce to market, except they use the mount¬ 
ain roads and the river during freshets. The former are frequently 
impassable from snow and ice, and their use at any time is difficult. 
The period during which the river is available is greatly reduced by 
the obstructions it contains. To remedy this evil, during the delay in 
the extension of slack wa ter navigation, application was made for aa- 
thority to expend $1,500 of the amount appropriated for the Kentucky 
Biver in improving the river channel Beattyville to the Keen 
Central Bailroad Bridge, a distance of 80 miles. This project was ap¬ 
proved, and parties are now being organized for the work. It will con¬ 
sist of the removal of snags, trees, and rocks and the construction of 
wing-dams concentrating the water upon the bars. It is expected this 
improvement will give a channel at least 60 feet wide, with a minimum 
depth of 3 feet for nine months each year. 

PROPOSED OPERATIONS FOR 1885-’86. 


During the fiscal year it is expected to complete the lock-house at 
No. 1 and Dam No. 5, and the improvement of the channel of the upper 
river, and also commence the construction of the dam at Beattyville. 
The land for lock and Dam No. 6 will be acquired, and contracts made 
for the purchase of as much of the materials required in their construc¬ 
tion as the balance of the funds on hand will permit. 

The recommendation in my last annual report, that authority be 
granted by Congress to obtain the land needed for the new locks and 
dams, in extending the slackwater improvements in advance of the 
appropriations being made for their construction, is renewed.' Much 
delay in the progress of the work would in this way be avoided. The 
lack of such authority has prevented the dam at Beattyville from being 
commenced for the past three years, and already delayed the begin¬ 
ning of Lock No. 6 one year. With the amount asked for it is proposed 
to continue the improvement by the construction of additional locks 
and dams. 


Dam No. 5, and 


nver 


Eight abstracts of proposals received for materials required are in¬ 
closed herewith. Commercial statistics of Beattyville and vicinity, up¬ 
per Kentucky Biver, are also inclosed. 
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Money statement . 


July I, 1884, amount available. 

Amount appropriated by act approved July 5, 1884 


$74,452 06 
250,000 00 


J uly 1,1885, amount expended during fiscal year exclusive of outstanding 
liabilities July 1, 1884... 


324,452 06 
59,730 26 


J uly 1, 1885, amount available.. 264,721 80 

Amount (estimated) required for completion of existing project. 2,221,639 26 

Amount that can be profitably expended in fiscal year ending June 

30, 1887 . 500,000 00 

Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


Abstract of proposals received by Capt. James C. Post, Corps of Engineers , daring the fiscal 
year ending June 30,1885, for furnishing materials and constructing an abutment to Dam 
No. 5, Kentucky River. 


Names of bidders. 


Minus Williams. 

A. G. Brauner. 

Brauner Sc McDaniel 


John Kirk.. 

John Kirk. 

Thomas F. Sharkey and J. E. Abraham 
Thomas Crowe. 


Price per cubic yard 
for masonry and cop¬ 
ing. (Approximate 
quantity, 708 cubic 
yards.) 

Price per linear foot 
for cramp irons or 
bolts. 

O * id 

23 * “ 

u +:<* 

® - , -s 

8 u "o 

Total for masonry. 

| 

! 

1 


Gen to. 

Gents. 



$6 75 

30 

36} 

$4,779 00 

$91 6* 

8 45 

1 


5.982 60 


8 50 

35 

281 

6, 018 00 

70 81 

$ *8 00 ) 

) tio oo > 

371 

75 

5,798 44 

187 50 

0 65 

371 

75 

6,832 20 

187 50 

10 95 

20 

90 

7,752 60 


15 00 



10,620 00 

♦ 






* For 640.78 oubio yards. ♦ For 67.22 cubic yards. 

Bids were opened August 18,1884. Contract awarded to Minus Williams, of Frank 
fort, Ky., and executed under date of August 19, 1884. 


For furnishing timber for repairing guard-cribs, Dam No. 1, Kentucky River, Kentucky. 


Names of bidders. 

% 

Per iinear foot. 

Amount. 

Aggre¬ 

gate. 

120 pieces 
12 feet 
long. 

67 pins 16 
feet long. 

64 pieces 
24 feet 

long. 

• 

42 pieces 
32 feet 
long. 

T. J. Hardin. 

B. C. Jones. 

Gents. 

13 

Gents. 

a 

Gents. 

Gents. 

13 

• 

Linear feet. 
6,992 
6,992 

$1,293 50 
1,153 60 


Bids opened August 7, 1884. Contract was awarded to H. C. Jones, of Madison, 
Xnd., and executed under date of August 15, 1884. ' 
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For fumisMng material for repairing Dam No. 1 and filling fmorif-orids, Kentucky River, 

Kentucky . 




Backing. 

Stone. 


Ho. 

llFmmes of bidden. 

4,000 cubic yards 
of gravel. 

1,000 cubic yards 
of olay. 

1,000 cubic yards 
riprap. 

% 

lggre- 



nSSSS 

Amount 

Price per 
cable 
yard. 

Amount 

Price per 
cubio 
yard 

Amount 


1 

3 

8 

4 

K. B. Bean.. 

Kirk 4c Abraham....... 

G. W. Anderson.. 

James 0. Snyder. 

00 90 
82« 

1 25 

04 

$3,060 

8,800 

5,000 

8,760 

$0 re 

87* 

60 

04 

$550 

576 

600 

040 

$0 00 
02* 

1 25 

04 

$000 

025 

1,250 

040 

$5,500 
4,800 
e, 85$ 

5,640 


Win opened.August 16, 1884. Contract awarded to Kirk ills. Abraham, of Frank¬ 

fort, Ky., and executed under date of August 18, 1884. 


For fumiehing timber for Lock No. 5 and approaches, Kentucky River, Kentucky , 


% 


If mu cm of bidden. 


Price per linear 
foot for orib tim¬ 
bers, See. (Ag¬ 
gregate q uan twr 
required, 32,15i 
linear feet) 


* 

Total, 


Thomas J. Hardin 
Henry €1 Jones. 


• * 


Cents. 



$5,144 If 

» 


Bids opened September 9, 1884. Contract award to Thomas J. Hardin, of Mon¬ 
terey, £y., and executed under date of September 15, 1884. 



look-gates 



8 ; 

Names of bidden. 

Price per 1,000 
feet, B. M., deliv¬ 
ered on wbarf 
at Frankfort, 
Ky. 

Prioe per 1,000 
feet B. M., deliv¬ 
ered in river, 
Lock No. 5, Ken¬ 
tucky River. 

1 "^^' • “JbS® IP DDOfil m m • m m m * m m • •••••• 

m ^ 41**' d mw'mmm'mmmmmmmmwwmmm # i» «« mi * ii « «« » * s# * * ® ® ® » * ■, * i«, 

mm 

$27 50 
42 00 


Bids opened September 15, 1884. Contract awarded to W, L, Pence, of Frankfort, 
Ky., and exeented under date of September *20,1884. 
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JFor furnishing material* and labor for constructing Dam No. 5, Kentucky Miver, Ken¬ 
tucky. 


Names of bidden. 

m ' 

Above water. Tim¬ 
ber, 46,534 linear 
feet. 

Underwater. Tim¬ 
ber, 80,240 linear 
feet 

Sheeting, 852,588 
feet, B. M. 

Spilt es, im.000 
pounds. 

Price 

per 

linear 

foot. 

Amount 

Prio® 

per 

linear 

foot. 

Amount 

Price 

pur 

1,000 

feet 

Amount. 

Price 

per 

pound. 

Amount 

I, IF. Hoag* jr ..... 

OenU. 

28 

$10,700 52 

OenU. 

28 

$18,455 20 

’ $25 

$8,814 78 

OenU. 

5 

$4,800 

William Kirk. 

25 

11,631 00 

20 

16,048 00 

20 

7,051 76 

a 

2,880 

8,840 

II. C. Howell.. 

80 

18,957 20 

80 

24,072 00 

24 

8,462 11 

4 

Thonu J. Hardin. 

824 

15,120 30 

HI 

22,066 00 

25 

8,814 70 

7 

6,720 

C. J. McDonald.... 

40 

22,796 76 

Hi 

34,508 20 

80 

10,577 64 

44 

4,820 


Names of bidden. 

A .noborage rods, 

8,350 pounds. 

Gravel backing, 
6,000 cubic yards. 

Biprap stone, 
19,000 on Die yards. 

n> 

Price 

per^ 

Amount 

Price 

yard. 

— ■ 

Price 

per 

cubic 

yard. 


JL V >b Hum. Ji i » 8 *«»*«»»* <* 

Jill C«## UOVeU * » » » * * » » « • • ■ m m » 

Tbmuw J. Hardin.... 

C. J.McDonald ............ 

Cent*. 

$885 00 
417 50 
501 00 
835 00 
1,252 50 

$0 66 

1 00 
40 

1858 § 

ImIi, Hj 

$19,000 

28,750 

19,950 

19.000 

28,560 

$66,506 42 

67,778 26 
78,182 11 
79. 156 m 
100,01© 1® 


Bids opened October 20, 1884. Contract was awarded to Israel V. Hoag, j:r,» of 
Pittsburgh, Pa., and executed under date of November 17, 1884. 



and wrought-iron work for gates of Look 




No. 

Names of bidden. 

Cast iron. 

(Approximate quantity, 

Wrought iron. 
(Approximate quantity, 
32,793 pounds.) 

Aggregate. 


HP 

Price 
per pound. 

Amount 

w v » ^Byfjpfpgip 

] 1 J ~'^U P| 1 

Amount 


1 

Lomas Forge and Brid ge Works... 

OenU, 

5.95 

$861 61 

Cer A?ib 

$1,860 90 

$2,222 51 

2 

Nnnning A Lubbering... 

Qneen C lilt? Brid ge" and Steam 
Forging Company.. 

5.488 

796 71 

4.453 

1,460 27 

2,256 98 

3 

6.25 

905 06 

4.98 

1,683 09 

2,588 16 

4 

6 

868 86 

7 

2,295 61 

8,164 87 

6 

Stanton A Denire... 

8.75 

543 08 

10 

3,279 80 

8,822 88 


Bids were opened May 23, 1885. Contract awarded to the Lomas Forge and Bridge 
Works, of Cincinnati, Ohio, and executed under date of May 25, 1885. 






















































































































1876 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMY. 

For furnishing all materials and labor for constructing a keeper 9 * dwelling at Lock No, 1. 


No. 


Names of Millers. 


Amount. 


Remarks. 



John, J. Com:. 

William L. Graham.. 
Samuel Heath........ 

Abraham F. Rapping 
Benjamin F. Snyaer . 
Jame« Mixon. 


m » m • 


• m • « mm 


» m m • 


• • m m m m 


• «» » .# «* * « * » * «Bii ■ k> **t*>iit«*«* m m m mm 


Bids opened June 1, 1885. Cdnfract aw 
and executed under date of June 13, 1885. 


rarded to 


$2,325 
2,375 
2, 400 
3,500 
4,978 
4,990 


Only one copy of pro 
poeal received with 
out guarantee. 


J. Cox, of Carrollton, Ky., 


REPORT OF MR* 1>. L, SUBLET!', ASSISTANT ENGINEER. 

Frankfort, Ky., July 16, 1885. 

Sir: I would respectfully submit herewith my report for the fiscal year ending 
June 30, 1885, on the “improvement of the Kentucky River,” embracing that por¬ 
tion between its mouth and the located site at Lock No. 6, about 100 miles. The 
plan of operation! for the year contemplated the necessary improvements at Lock No. 
1, mentioned in my last annual report, the building of an entire new dam at No. 5 on 
a new site, the erection of a new stone abutment, building new gates, the removal of 
old guard-cribs and erection of new ones, and the removal of tie entire wood-work 
of the lock, such as miter-sills, flooring, side culverts, &c., the removal of old gates, 
excavating some 25,006 cubic yards of material from the lock and approaches, recut¬ 
ting hollow quoins, repairing coping and broken stone in the face of the lock-wall, 
repairing the road leading to Lawrenceburg, digging a well, and much other work of- 
a miscellaneous nature incident to the repair of the old works, and the locating of 
Lock No. 6. Owing to the lateness of the season when the appropriation became 
available, it was not possible to make contracts in time to safely begin the construc¬ 
tion of the dam, and the contractors confined their operations to getting all the ma¬ 
terial readv to commence it this season. Soon after the close of the preceding fiscal 
year Dam No. 4 wan found to be leaking badly, and the pool going down threatened 
to suspend navigation above Frankfort, and thereby greatly impede, if not stop, the 
work at No. 5. which was entirely dependent on the river for the needed supplies and 
materials. The upper slope of this dam is old work, and was built some forty-five 
years ago, and extends from the crown 42 feet up-stream on a slope of 4 to 1, making 
the top of the pile sheeting, where the leaks were supposed to exist, over 10 feet be¬ 
low the pool-water or the crown of the dam. Owing to the large amount of brush, 
stone, &o., that has been put in from year to year to maintain navigation, it was im¬ 
possible to coffer-dam with any assurance of success, and even then at very groat cost, 
and to draw off the pool would virtually suspend the season's work at No. 5. It was 
decided, therefore, to Stop, if possible, these leaks by means of gravel backing, cedar 
brnsb, and stone. Although this accomplished the object of keeping up navigation 
daring the season to Look No. 5, it did not entirely stop the leaks. 

The following is a summary of the work during the fiscal year; 

Lock No. 1: The dam was raised by means of beveled sheeting, and leveled so as 
to give full 6 feet of water at the lowest stage at Lock No. 2. The breach work and 

dam were backed with gravel, clay, and stone. The breach.crib was raised 18 inches 

to cover settlement, and brush and gravel placed behind to stop return of leaks under 
the old stone abutment. The area behind the breach, embracing some 1 acres, has 
rapidly filled, and is now several feet above the crown of the dam, part of it being 
under cultivation. The extension of the abutment crib below the clam was repaired 
and widened, and the breach "bank raised so as to hold the ailt deposited, Wing- 
walls of rubble dimension stone, laid dry, were built at the upper and lower ends of 
the lock. The lower guard-cribs were raised 4 to 8 feet and filled with stone, guide- 
post and fenders were put on the cribs, and the lock-chamber and approaches were 
dredged. Six hundred and seventy-five cubic feet of logs and 1,130 cubic yards of 
mud and gravel were removed. The side culverts under the'breast wall were* cleaned 
of mud by a submarine diver, after having been closed many years. Th© bridge near 
the lock wans also repaired, and the construction of a new lock-house has "been com¬ 
menced. 
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The following material was expended at this clam, the work 'being done partly by 
contract and part by hired labor i 


11,784 
19,505 
7,739 
50 
<i7| 
191 
1,202 
1,050 
3,923 


linear feet white oak, 12 feet by 12 inches 
feet B. M. white-oak sheeting, 
pounds spikes, 
screw-bolts. 

cubic yards rubble-stone, 
cords of brush, 
cubic yards riprap stone, 
cubic yards clay backing, 
cubic yards gravel backing. 


This lock and dam is now to all appearances in good condition, excepting some re¬ 
pairs needed to the tail-bay of the lock. 

Lock No. 4: 2,416 cubic yards stone and gravel, 268f cords cedar brush, and 5,436 
feet B. M. of white-oak sheeting were nsed in repairing leaks in this dam. All con¬ 
demned Government property was collected and sold at public auction. 

Lock No. 5; All the timber for the dam has been cut, and at this date three-fourths 
delivered. Two-thirds of the stone filling has been quarried and ail the iron deliv¬ 
ered, and the contractor has began dredging for the foundation. The contractor has 
completed the stone abutment, and the lock-gates are framed and are now being 
ironed. The hollow quoins have been reont and new pintles reset, and the entire 
wood-work of the lock rebuilt. The old gnard-cribs have been excavated 3 feet to 8 
below pool-water, and new ones bnilt and filled with stone. Ganges have been cut 
on the lock-walls. The damaged coping and broken stone in the face of the walls 
have been removed, a quarry opened, and the necessary coping partially quarried and 
dressed. Some 12,000 cubic yards of material have been excavated from the lock and 
approaches by means of a dredge and crane-boat. A well has been dug, and the round 
leading to Lawrenceburg repaired. Owing to a crevice in the rock, which passed 
under the lower miter-sill, tne bottom of the gate-chamber was blasted out 18 inches, 
and the floor timbered, concreted, and sheeted. With the exception of the dam, com- 
pleting and hanging the gates, and dredging, the work at this lock is nearly mm 
pleted, and, with a favorable season, it is believed it will bn finished this year. The 
work has been under the local charge of Mr. M. W. Venable, assistant engineer, with 
Mr. J. W. Walker as inspector. 

Lock No. 6 ; An examination by your direction of the located site of this lock at 
Oregon Hippie demonstrated that & change waa necewaiy, and a new location was 
made about one mile below, greatly reducing the estimated cost of lock and dam and 
abutment, and securing a better site in every way. 

The lands necessary for the works were surveyed, and borings for determining the 
nature of the foundations were made. The snag -boat Kwasind has been operating 
above No. 5 during the year, removing snags, anil catting and deadening overhang¬ 
ing trees. The year has been very favorable for the .work. About 120 cubic yards of 
dimension stone belonging to the Government, quarried originally for the stone abut¬ 
ment at Lock No. 1, was brought from Madison, Ind., and used at Locks Nos. 1 and 5. 

Before Pool No. 5 is raised, some very large bowlders, lying directly in the channel 
at Clear Creek Ripple, should he blasted and removed. A survey of Benson Bar, 7 
miles above Frankfort, was made, and estimates for dredging about 1,000 yards of 
gravel made, to given the necessary depth of channel. 

Very respectfully, yonr obedient servant, 

D. L. Sublett, 
Assistant Engineer. 

Capt. James C. Post, 





Commercial statistics of Beattyville and vicinity for fiscal year 1684 


t? 


Articles. 


Quantity. Average price. Value. 


Coal............................................... bushels. 

Corn....... do. 

Cross-ties ...... .. number. 

Saw-logs.. —.... —..do . 

Staves.. .................................do . 

Wheat............................................. bushels 

Merchandise............ ...... ...................— 

Pmseiigers for four months.. .......... 


Total 


180,000 
5,440 
14 , 400 
123,130 
600 , 000 
1,560 




10 cents per bushel.. 
75 cents per bushel.. 
40 cents each. 

$3each .... ......... 

$40 per thousand ... 
$1 per bushel .. ... 


$16,000 

4,080 

5,76# 
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OPERATING AND KEEPING IN REPAIR THE FOUR LOCKS AND DAMS ON 

THE KENTUCKY RIVER, KENTUCKY. 

During the past fiscal year the navigation of the portion of the Ken¬ 
tucky River, 87 miles in length, improved by locks and dame was con¬ 
tinuous, except for thirteen clays, when the river was obstructed by ice. 

The following repairs were made!® thelocks and dams during the year: 

Lock No. 1: Walls repaired, pointed, and lower gates repaired. 

Lock No. 2: Walls repaired and pointed, lock-chamber and approaches 
dredged, and upper shore crib repaired. 

Lock No. 3 : Walls pointed, 75 feet of lower guard-crib removed, and 
lower slope wall temporarily repaired. A short crib-jetty was con- 

the cutting of banks by reaction; the 

lock 

i 

Lock No. 4: 

?ed. 

For further details reference is made to the inclosed report of Assist¬ 
ant Engineer D. L. Sublett, superintending the navigation on the Ken- 

River, who is entitled to much credit for its successful manage- 

During the past year the snag-boat Kwasind has been engaged re¬ 
moving obstructions to navigation from this portion of the river. The 
following is a summary of the work done: 

Snags removed......... 151 

Trees felled (leaning)........................................................ 26 

Insecure trees on banks girdled............................................... 674 

The snag-boat also assisted in replacing stone on walls of Locks Nos. 
1 and 2, and in repairing lower slope wall at No. 3. 

The only acident of a serious nature that occurred upon this river during 

was the sinking of the freight and passenger steamer Hornet 
at Lock No. 1. The steamer was entering the lock from below during 
the prevalence of a heavy wind teat came in violent gusts at a time 
when the river was high and the reaction from the dam very strong. 

of the wind, aided by the reaction, drove her against 

great force, crushing in her hull 
of w; 

p i# m pjji !*•' u j 

i 

A detailed statement of the expenses incurred during the past fiscal 
year is annexed to this report. 

.Attention is invited to the accompanying statistics of the commerce 
upon the river. Notwithstanding these are incomplete, as it has been 
found impossible to obtain copies of all of the manifests of the steamers, 
they amount to about $5,4110,000 for the year, and show an increase of 
nearly 10 per cent, in the amount of commerce since my last annual 
report. 

I desire to call attention also to that portion of Mr. Sublett’s report, 
in which he refers to the saving of freight charges in this vicinity re¬ 
sulting from the improvements on the river. He estimates this at 

73,000 during the past year. This amount will undoubtedly be greatly 
increased as soon as Dam No. 5 is completed. 

For the fiscal year ending June 30, 1886, the estimate of the amount 
necessary to maintain navigation upon the river is $25,615. Annexed 
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is a detailed statement. In addition to usual expenses of operating the 
locks, it is proposed to do the following work: Repair the plank and 
timber floor of the tail bay of Lock No. 1, and raise the entrance to the 
breach below the dam to cause further accumulation of deposit. The 

upper guard.crib at No. 2, built while the locks and dams were in charge 

of the State of Kentucky, will be repaired, and some minor repairs made 
to the gates. At No. 3 it is proposed to construct two short spur jet¬ 
ties, to.protect the bank below the abutment from the reaction of the 

water, and the lower slope wall which has been undermined will be re¬ 
built. 

The up-stream half of Dam No. 4 will be thoroughly examined, and 
such repairs made as may be found necessary when the sheeting has 
been removed. An estimate for this work was submitted to the Depart¬ 
ment in iny letter of April 22. When a submerged structure of this 

character requires repairing its true condition cannot be ascertained ex. 

cept by lowering the pool, and removing the backing and sheeting, 
which would stop navigation. In view of this difficulty, and the neces¬ 
sity of obtaining authority in advance of doing the work, it was consid- 
ered best to submit an estimate, based upon such information as could 
be obtained without interfering with navigation. This data was neces¬ 
sarily imperfect, and it is not improbable that the expenditures will ex¬ 
ceed the amount estimated before the dam can be put in proper condi. 

tion. A contract for the timber required for this dam, according to the 
estimate, has been made with Thomas J. Hardin, of Monterey, Ky. 

An abstract of proposal, received for the materials required accom¬ 
panies this report. An estimate for the year 188CP87 is also annexed. 

Besides the expenses for salaries, snagging, dredging, and contin-. 

gencies, this includes $1,000 for continuing work upon the breach at 
No. 1. It is expected with proper care to cause the deposit of silt to 
continue in this area, until its height is greater than that of the normal 
level of the pool above the dam. When it reaches this elevation, and 
all the leaks are stopped^ the dam will be regarded as entirely secure. 
This result might be effected at once, but the expenditure would be 
much greater than if only sufficient work is done from time to time to 
hold the accumulation of the material placed there during freshets. 


Detail 



statement of expenses incurred in preserving and • maintaining navigation on that 
portion of the Kentucky River improved by locks and dams during fiscal year lSS-MSB. 



Lock No. 1 



Current 
and con¬ 
tingent 
expenses. 


Repairs. 


Current 

Salaries. ^ con- 

tin gent 

expenses. 


Repairs. Total. 


1884. 

July. • • • * .... . ...i 

August.. $86 01 

September.. 

October............ 

Harember..... ... 

December.......... 


m m m m 


$7 21 



4 70 
9 56 
29 14 


1885. 


January . 
February 
March... 
April.... 


118 48 
118 43 
118 48 
118 48 
118 43 
118 48 




18 75 


$1 

50 

195 

83 

108 

93 

141 

00 

• 

25 


• m • m 

$103 22 
119 93 
818 96 
127 98 
256 50 


$118 43 
118 43 
118 43 
118 43 
118 43 



*148 3# 
9 55 
22 50 




19 


267 28 
143 43 
123 29 
125 63 
140 04 
118 43 


118 43 
118 43 
118 43 
118 43 
118 48 
118 43 


7 75 

6 94 
4 86 

7 20 
22 15 



9 46 
28 64 
52 55 


116 


* • • m 


$120 III 
119 98 
266 73 
127 98 
Kill 88 


180 68 
124 37 
128 

135 09 
109 22 
170 98 
















































































1880 REPOET OF THE CHIEF OF ENQINEEB8, U. 8. ARMY. 


Detailed statement of expenses incurred in preserving and m intaining navigation on that 
portion of the Kentucky River improved % looks and dam®, cf*o.—Continued. 




Lock Mo. 3. 



Look No. 4. 

© 

Bate. 

Salaries. 

Current 
and oon- 
tin gent 
expense*. 

Repairs. 

§ 

TotaL 

Salaries. 

Current 
and con¬ 
tingent 
expenses. 

Repairs. 

Total. 

1884. 

Jllly rnmmmmm . mmm m m 

.mAii UglUt • ••■»••••••«• 

September.. ....... 

mrnmmmmmmmm 

$118 43 

$1 15 

• UK*.* •• mm 

$1 50 

$L21 08 

$118 43 

• m m m • * • • • ■ 


mmmmwmwmmirn 

$118 43 

118 43 
118 43 

* 1,738 20 

m mp m m m m » » » 

217 02 

118 43 
2,073 66 

118 43 
118 43 

•$150 00 

$15 05 
100 49 

133 48 
868 92 

foyember.. 

118,43 

9 00 

692 10 

820 19 

118 43 

mmmm 

7 65 

126 08 

December..... 

118 48 

24 76 

420 95 

570 13 

118 43 

8 19 

2 80 

124 42 

1886. 









January. 

118 43 

14 00 

474 88 

607 31 

118 43 

23 25 

3 00 

144 68 

February .... —. . 

118 43 

9 08 


127 51 

118 43 

10 18 

3 00 

131 61 

JllLiii ch • • •»• ••»•■••• 

118 43 

4 86 

Hmumi 

123 29 

118 43 

4 86 

.w.atioHiWaiaai 

123 29 

JILpi 111 ft * Ml • » too* IK *9 n « # SR «ss 11 

JLliy m ft «a «i «a i» m » w m » m m m m 

J 1111111 . «> m • m nnn «o m m » • • « m * 

118 43 

7 26 

MTXZI 

222 39 

118 43 

17 44 

85 88 

221 75 

118 43 

20 83 



118 43 

99 60 

6 59 


118 43 

• «* iii « m m «i nnn m » 

174 62 

> 293 05. 

118 43 

• «r un a * » » » m nnn 

118 43 

Total. 

1,302 73 

| 

1,835 72 

2,083 84 

5,222 29 

1,302 73 

308 52 

223 46 

1,834 70 


•For dredging, with the exception of $11.50 of amount charged to Lock No. 3, which was for trann 
portatiou. 


SUMMARY. 


Total 


• « «»»» 


« nit • • 


» , » « « m m « «> * • » «® « » * m w «KH • m « 001 w <m m m m 



« 


$10,651 li 
1,607 49 


Total expenditure....... 12,118 00 

ID- 

0 

Estimate of cost of maintaining navigation during flsoal year 1885-’86. 


» 

Locks. 

Salaries. 

Current and 
contingent 
expenses. 

Repairs. 

Total. 

Jill Ck A ft ft> • • « • or « «> m m » • ft * m> • m » * ft « m *1 . ft « m • m • « » «• » « * » « <» « • w m <* • 

Jlill IJl® jJI * m m • m m « * • ■ m m m «' « » • • m m m » • • sop * m <m • • * m «n m m m • • son <m • m sgo ago • non ion 

JIUI‘ 4 k li' * « m m m m m m m m m m • m • m <m «» m m m • • ao » not nnn * * • « • *> <• * «»l> •» • Si * • « * • no s*. m 

No 4 

w« m - «> m • i» » ■. ■« «io » ns m **» * • • • • » ■ * oso m m * om iooi • * • w m m w * m « • w • * is» • o» «o « 

Jill ©• 11 * * m m soo m « m ooo son » • m son « m » » <m mu * oik * son • m m m • m * m m m m m • 

Removal of snags and drodgiiig .................... 

-B 

“C Oltllli m m m m m m m w w m m m im 

$1,380 
1,380 
1,380 
1,380 
1,095 

• • • IB ••(■««>*•• 

• • • • • SB *••••• 

$500 
50 0 
500 
500 
350 

* on) • m m m sop » m 

• ••••I ••••f • 

$1,165 
135 
3,150 
10,200 
hop loo m silo ooo « oo> m non mw m * 

*(1*11* i« p ««» ® # 

$3,045 

2,015 

5,080 

12,080 

1,445 

23.615 
2,000 

25.615 

ffl 

Estimate of cost of maintaining navigation during fiscal year 1886 -’ 87 . 

Looks. 

Salaries. 

Current and 
contingent 
expenses. 

Repairs. 

Total, 

No. 2... ......... 

$1,380 

1. 380 

1.380 
1, 380 
1, 880 

$500 

500 

500 

500 

500 

$1,000 

$2,880 
1.8K0 
1,880 
1,880 
1,890 

10.400 
2,000 

12.400 

Jfo. 3... ........................................... 


No* 4 ............................................... 


No. 5 ............................................... 


<4 

« 

Nemoval of snags and dredginK . 

Tobml_ ___ ___ 
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Far furnishing materials far repairing Dam if#, 4. 


1 

* 

White-oak tim¬ 
ber, 10,600 lin¬ 
ear feet. 

Spikes, 

3,400 

pounds. 

Sheeting, 
71,000 feet 
B. M. 

Gravel backing, 1,600 
cnbio yards. 


1 

Names of Udders. 

• 

1 

i 


"fl 


+»* 

1 


Kentucky 

River. 

Ohio River. 

Aggre¬ 

gate. 


«» 1 

3 

1 

8 

Amount. 

i 

8 

s 

4* 

I 

4 

% 

I* 

1 

- 

§ 

O 

S 

◄ 

ll 

8* 

X# 

Pk 

+S 

| 

It 

8.2 

r 

’ 

<** 

I 

1 

Thomas J. Bardin. 

$0 16| 
23 

[ liWivMi/J 

■n 


dt t» 4* aft aft* @ 




«““»8* ■""■■■■ '***' 

urn flu tint fa ra n 

$1,766 67 
6,034 00 

5,649 00 

2 

Gilbert W. Boyer 
A Co. 

Gilbert 1¥". Boyer 
A Co. 

$0 07 

07 

1 

13 

$023 

023 

$0 95 

* m m m • # 

111, 425 

m m rn SB m m 

m m m m m • 

•••••• 

1,960 

4 

James N. Abra¬ 
ham. 


» » 'Di nl» «l » I01H » «l «| 

■ « H ■ V » 

» « #» «» in 

• m * • • m 

a a «t> Hi® mil ■ 

« ■ ■ * ■ • 

• * » m uis m 

1 60 

2,250 

2,250 00 


Bids opened May 5,1885. Contract awarded to 
and contract executed under date of May 13, 1885. 




Hardin, 



REPORT OF MR. P. L. SUB LETT, ASSISTANT ENGINEER. 



Frankfort, 
report on 



» 



repoi 

1885. 



July 15,1885. 
of the Ken- 



Captain : I res pec tf ally submit herewith 
Elver for^tne fiscal year ending June 30, 

This extends from the month to Tyrone, in Anderson County, a distance of 87 miles. 

The unprecedented high water of the two preceding years has been followed by 
very low water during almost the entire year. The highest water at Dam No. 4 was 
15.8 feet above the crown of the dam, or 22 feet above the upper miter sill. At Look 
No. I backwater from the Ohio gave 43.50 feet above the lower sill, or 21 feet abovo 
the crown of the dam, which is 21 feet less than the highest water of 1884. The lowest 
water In the Ohio gave 4.41 feet on the lower miter sill. 

Navigation has been steadily maintained for 352 days daring the year. The re¬ 
maining 13 days in January and February it was suspended on account of ice. For 
three days the larger boats were unable to pass the bridge at Worthville on account 
of backwater from the Ohio, and for 51 days these same boats could not pass the 
wooden bridge at Frankfort. No damage other than minor breakages has occurred. 

During the months of May and June the United States snag-boat Kwasind, in 
charge of Captain James F. Browniske, cleared the pools of snags and overhangin 
trees, and deadened many others, greatly lessening the dangers of navigation, 
dredge was also in operation during the low-water season of 1884, and removed 4, 
cubic yards of material from the chambers and approaches of Locks Nos. 2, 3, and 4. 
The only accident of note during the year was the sinking of the steamer Hornet, at Lock 
No. 1, which was caused by striking the submerged guard-crib while entering the 
lock from below, the water being higli and the wind blowing a gale. She went down 
in 25 feet of water, bnt through the prompt efforts of the lock-tenders no lives were 
lost. The trade on the river lias steadily increased notwithstanding business depres¬ 
sion during the year, and there are now regnlarly navigating the river three passen¬ 
ger steamers ana five tow-boats, with capacity varying from 150 to 450 tons. 

There have been 754 more lockages during the past year than the preceding one, 
and if the nnmber of craft that have panned Lock No. 5 be included, the increase would 
amount to 2,624, and the number given in my last annual report would be doubled. 
Freights have been reduced at Frankfort, as a result of the improvement^ from 33§ 
and 25 cent* per 100 pounds to 8 and 10 cents per 100 pounds. The retail price of coal 
has’ 'been reduced from 25 and 30 cents per bushel to .12 and 3.4 cents per bushel. Dur¬ 
ing the year 51:2,000 bushels were transported up this river. This represents a saving 
to the people in this item alone of $66,000. Estimating the amount of miscellaneous 
merchandise transported at 17,000 tons, the saving in freights amounts to at least 
$73,000, not including the reduction on other freight. Tobacco is now carried from 
.Frankfort to Louisville for $1 per hogshead, trad the fare for each passenger for the 
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name distance is also §1. The people tributary to the river seem to have been stimu¬ 
lated to new life by these conditions, as is evident by the generally-improved condi¬ 
tion of the farms and farm-houses and the increased acreage under cultivation.* 

The followi mis;: is a summary of repairs made during the fiscal year; 

Look No, 1.—The Government lands were inclosed by a wire fence, lock-walls were 
pointed, all snags were removed, and overhanging trees cut or belted, and three cop¬ 
ing stones were cut and replaced in lock-wall. Operating irons were repaired, and 
screws substituted for bell-cranks on lower gates. The gauges were reset and the 
lower gate wicket repaired. 

Lock No, 2.—Three hundred and forty-five yards of material was dredged from the 
lock and approaches, and placed above the dam. Three coping stones were replaced 
on lock-wall. Lock-walls wore pointed and the upper shore crib repaired. Capstan 
was cnt down and reset, and operating irons repaired. The premises were white¬ 
washed and one wicket was repaired, and the pool was snagged and o verhanging trees 
cut. A new keeper’s dwelling is much needed at this lock. 

Lock No. 3.—A jetty crib was erected in the abutment side below the dam, to pro¬ 
tect the bank and break up a bad eddy. This has proved very beneficial, and it is 
believed the erection of two more will completely break up this eddy and cause the 
banks to rebuild which were washed away when the old dam broke. Some 75 feet of 
the lower river crib was removed and used in the ietty crib as this crib proved to be 
too long. The removal of this portion of the crib has greatly improved the approach 
and prevented the formation 01 a bar below the lock. The lower slope-wall having 
been originally built on a rock foundation, with intervening strata of soapstoue, has 
undermined by wave-action, and the entire wall will have to he rebuilt. This was 
temporarily repaired. The end of the dam above the stone abutment was raised 8 
feet and extended 32 feet up-stream and sheeted as a precautionary measure. The 
lock-walls have been pointed, slope-wall repaired, and the lock and approaches 
dredged of 4,036 cubic yards of material, part of which was placed above the dam, 
and the pool cleaned of snags and overhanging trees. 

The following materials were expended: 

4,334 linear feet white oak timber, 12 feet by 12 inches. 

286 linear feet assorted timber, 12 feet by 12 inches. 

4*itS cubic yards riprap stone. 

5.900 feet B. M. white-oak sheeting. 

1.900 pounds spikes, 

6 barrels Portland cement. 

Loci No. 4.—A new pintle was put in the lower shore-gate by submarine diver to 
replace a broken one. A new capstan seat was put in and gauges were cut in thi 
walls. The opera ting irons were twice replaced, and the premises whitewashed. The 
poo) was cleared of snags and overhanging trees, and the lock and approaches were 
dredged. From these 350 cubic yards of material were removed and placed above the 


* 



The following papers 
Report of lockages. 

Estimate for repairs for the fiscal year ending June 30, 1886, 
Report of commerce. 

Very respectfully, your 




James C. Post, 
Corps of . Engineer % 


D. L. SlJBLETT, 

Assistant Engineer. 


Report of lockages for the fiscal year ending June 30, 1885. 


Lock. 

Steamboat 

Barges and 
flats. 

Rafts. 

Miscella¬ 

neous. 

Total 
number of 
crafts. 

Total 
number of 
lockage®. 

No.l....... 

603 

885 

23 

160 

1,070 

189 

1,076 

789 

No. 2. 

482 


12 

3# 

No. S..... 

432 

207 

15 

28 

753 

682 

No. 4. 

m 

328 

78 

80 

919 

881 






Total, look aces. 

1,814 

492 

1,186 
507 

126 

297 

3,531 

3,422 

yiiiMi look Mo* sl. ,***,..» 

85© 

21 

1, 870 



Total................. 

■mgs 

1,892 

976 

318 

6,401 

3,411 
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B8TTMAT1R OF REPAIRS NBEDID TO MAINTAIN NAVIOATIO! ’ UPON THAT POBTION OF THR 
KENTUCKY RTVTCR 1MPROYKO IIY SLACK WATER DURING THE FISCAL YEAR ENDING 

JUNE 30, 1886. . ' 


Lock mild Dana No. 1: 

Raising bread bank............. J|525 

Repairing tail-bay of lock................ ..... ....................... 640 

Look and Dam No. *2; 

Repairing upper guide-crib....... 100 

Erecting guide-piles........... 20 

Supplying gates with wicket-screws..... 15 

Lock and Dam No. 3: 

Rebuilding lower slope—v/tiJli........................................... i&0 

Building two jetty-cribs............. 2,400 

Lock and Dam No. 4 : 

Resbeeting, repairing, and backing dam.... 9,500 

Rebuilding three-fourths upper shore crib...... 700 

14,650 

Dredging and snagging «■ ns» nato • m> • • • «*<*«<» » » • • « • • • • • n • ««*<••• • • m • • • • • 2,000 


Total 


• m oil * 


» * m m « » • o» oin o»m « 


* m m • » • o» m 



Commercial statistics, Kentucky River, Kentucky, for fiscal year 1884- 85. 


Articles. 


Cements ....... —. barrels. 

Cedar niMostii 1 ............................. number. 

Coal * ..................................bashels. 

Cross* ties................................. n umber. 

Flour .... barrels. 

Grain..bushels. 

Gravel................................ cable yards. 

.......ba] 



lies. 

Iron, manufacturing .... tons. 

Jami: and old iron.....poundi. 

JLime...<..barrels. 

Logs, saw ................................ films bor - 

Jljiji'jiiiii-no walnut...• do■.. 

Lumber.feet B. M. 

Miscellaneous merchandise...tons. 

Material, building (doors, blinds, brick, laths, Ac.). 

Miscellaneous, farm products. 

Stone, building. . cubic yards. 

Stone,II.R ............................. .* * do . 

Stock * » «* • • m ■ • m m m m m m m « » w m m m ♦ m m m • * «■ # w m m m » * m » «* • bead. 

8t»V €MB * * IP m m m m ■» • • «*•##« W m m * m » a> m • a> m • « a » > m « <m « JIJllJlJIJll ljN3l.lL w 

Tobacco «••••*••••»■*»••»•••*•••••*••>**bogaheads 
JILliiiiiiber«■ ■•••»*>«<•«*• • mu«»»«*«'«»»«,,««.. eril^io JPcfetp> 

Wbiabej ■ ••«»•••••••###•■*«••• ■ • m m m • • m barrels. 

Wood i * * # in f n * ■ ■ a * ■ li « « « • * • « « « «i » « ip hi * • « || * * * ll t * * cords. 

Passengers 


• ••#•••• a •••*■* •#•*«• m m m m m » m m ® • * 


Total 


• • * <■» 


mm m 


m m 


wmmmmwmmm 


m m m 


Quantity. 


750 
2,000 
511,475 
55,080 
2,600 
213 , m 

6, §24 
4,330 
1,440 
50,000 
2,550 
109,853 
2,305 
1,920,677 
16,253 
Estimated, 
.do .... 
1,200 
6,053 
4, 633 
995,000 
6,638 
250,632 
18,745 
1,950 
16,447 

• •• ■ m m m <m m 


* m «i 


Average price. 


mi» m «■ 


■ m « 


$1 per barrel....... 

25 cents each ..... 

10 cent* per bushel. 
50 cento per esoh... 

$5 per barrel........ 

65 cents per bushel 
|1 per cubic yarn! ... 

62 per bale.. 

680 per ton.... 

2 cents per pound . 

95 cents per barrel... 

$3 each... 

610 each.. 

615per thousand..... 
6100 per ton. 


■ ■ m m «' m w m » m « m 


62 per cubic yard .. 
ft per oubio yard... 

640 a head.. 

6*0 per thousand... 
6120 per hogshead . 
16} cents oubio foot 
685 per barrel...... 

63 per cord 
61.&0 each 


w * m w 


<m w m <t® m m w m m ® 




m » * 


«> V B '* 


m a * 


<m m m 


» » 


Value. 


• • • • • m m m m m m 


1750 00 
600 00 
51,147 fi© 
27,540 00 
18,000 00 
138,838 50 
0,924 00 
8,060 00 
115,200 00 
1,000 00 
2,422 50 

829.559 00 
23,050 00 
28,810 15 

1, 625,300 00 
40,000 00 
260, 000 00 
2,400 00 
6,053 00 
185,320 00 
39,800 00 

796.560 00 
41,771 00 

1, 593,325 00 
5,850 00 
24,670 50 


5,358,446 15 


E E 3 . 

IMPROVEMENT OF TRADEWATER RIVER, KENTUCKY. 

The project for the improvement of the river, which contemplates 
the formation of a clear channel at least 41) feet in width, with a mini- 
mum depth of 2 !'J feet during eight mouths of the year, lias been, con¬ 
tinued with the 92,000 appropriated by act of July 5, 1884. 

At the close of the preceding fiscal year this work had progressed 
to Black Ford, 19 miles from its mouth. Owing to the continued fre¬ 
quent stripping of the banks, which were heavily timbered, and the 
resulting obstruction of the channel by fallen trees, it was determined 
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to clear the banks to their tops, to make the slides lessfrequemt and of 
less serious obstructions where they did occur. This was done during the 
preceding year as far as the mouth of Cypress Creek, and the timber 
on both banks was girdled as far as the river had been cleared. 

During the past season operations were extended as follows: The 
obstructions have been removed to Montezuma, an additional distance 
of 12 miles, making 31 miles of the river that are navigable. The 
banks have been cleared 7 miles to Nunn’s Rip pie, making a total length 
of 14 miles that are now free from timber, and the timber upon the banks 
has been deadened the remainder of the distance to Bellviile, 41 miles 
from the mouth, the limit to which it is proposed to carry the improve¬ 
ment. 

The following is a summary of the work done: 


banks 


Trees removed fron 

Trees girdled___ 

Logs and snags removed 


• • • • mm 


m m m 


8,063 
34 f 635* 
1,236 




This improvement, as far as it has progressed, has 
material development of the country drained by the river, its commerce 
having increased at the time of my last annual report to over $700,000 

1 have been unable to obtain complete commercial statistics 
for the fiscal year just closed for comparison, but from reliable sources 
it has been ascertained that the shipments along the river have been 
about the same as those for the preceding year, except the amount of 
the coal mines has been nearly doubled, and the products sent from 
Providence, one of the principal landings, have increased at least 25 per 
cent. This gain in the commerce lias taken place, notwithstanding the 
unusual quantity of ice during the past winter prevented navigation for 
nearly two months, or about one-fourth of the portion of the year that 
there is usually sufficient water in the river for boats drawing 2 feet. 

It is proposed to .continue the work with the amount asked for. 


Money statemen 


1,1884, amount available .. 

Amount appropriated by act approved 



m » « * • m «» m m m m m V m » 



11384 


m* 'HUH HHH> 
* 


July 1,1885, amount expended during fiscal year, exclusive of outstanding 
liabilities July 1,1884... 


» m m « • * 


m m • • * m • 


July 1,1885, amount available 


• ffl» Hi • « • • 


m m m m m> m 


mm m m » m « * 


• m m • 


Amonnt (estimated) required for completion of existing project... 
Amount that can be profitably expended in fiscal year ending June 30,1887 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


$58 78 
2,000 00 

2,058 78 


2,027 



31 29 


8,000 00 
5,000 00 


E E 4 . 

IMPROVEMENT OF BIG SANDY RIVER, WEST VIRGINIA AND KENTUCKY. 

During the past fiscal year the delivery of stone under the contract 
with David B. Shipley has been continued and the contract nearly com¬ 
pleted. The contractor has been greatly delayed in his work by the 
extreme low water in the river, which extended over an unusually long 
period. The excavation at the lock site was also continued and com¬ 
pleted; 12,562.66 cubic yards of rock, 700 cubic yards of coal and slate, 
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and <1,160.71) cubic) yards of earth were removed. Early in November 
the masonry of the loci: was commenced, and since that time nearly 
two-thirds have been completed. An effort wan made to obtain the * 
cement required for this work by contract. No bids were received in 
reply to my advertisement of July 28, 1884, for 2,0(310 barrels, and au¬ 
thority was request©;!,, and granted to purchase this amount in open 
market. An abstract of the proposals received on May 6,1886, in reply 
to my advertisement of April 18, is inclosed. 

Early in August parties were fitted out for the removal of the ob¬ 
structions in the Lonisa and Tug forks. In the former the channel was 
improved at Lost Creek, Chestnut Swirl, Yawhoose, Buffalo, Greasy, 
Hell’s Gate, Wireman’s, Hawes 51 Ford, and Grimes’ Shoals, and at many 
other minor ones, and the work extended to Piketon, a distance of 87 
miles. Daring a personal examination of the river in the month of May 
last the works were found to be in good condition, having received bat 
little injury daring the past winter. 

On the Tug Fork, improvements were made at Endicott Shoals, White 
Bend, Turkey Shoal, and Cram’s Mill Dam, Roman’s Bend, Horseshoe 
Bend, Lick Shoal, Back Creek, Wolf Shoal, Alley Island, and at many 
other places, the work being extended to the mouth of Pond Creek, a dis¬ 
tance of 58 miles. The main river from Catlettsburg to Louisa was also 
cleared of snags and obstructions. 

As a result of these improvements 1 am informed that steamboats can 
navigate the river with at least 1 foot less water than formerly, and 
the period of navigation has been increased about a month during each 


year. 

In addition to the work on the Tug Fork, a survey was made from its 

mouth at Louisa to the 41 Roughs,” a distance of 95 miles, and con. 

nected with a survey heretofore made of the upper portion of the 
river. The field work of the survey has been completed, but the draw- 
ings have not been fully prepared. For further information as to the 
details of the work done during the year, attention is invited to the ac¬ 
companying report of Mr. B. F. Thomas, to whose excellent manage¬ 
ment the accomplishment of so much work is mainly due. 

In addition to the usual statistics giving the amount of commerce be¬ 
tween Catlettsbnrg and the upper portion of the river, statistics are 
inclosed giving the amount of freight carried by the Chattaroi Rail¬ 


road to and from its terminus at Richardson, 19 miles above Louisa, 
which is either shipped to, or received from, various points up the river 



le amount asked for 
continue the improv 


is proposed to 

mts upon the f< 


complete the lock and 
irks of the river. 


Money statement 

July 1, 1884, amount available ................. f79,774 01 

Amount appropriated by act approved July 5, 1884 ...A... 50,000 00 

129,774 01 

July 1,1885, amount expended during fiscal year, exclusive of outstanding 
liabilities July 1, 1884......... 108,709 48 

ft 

9 J u ujn0||ul _ u u .u uJUUUUUUUUUL .. L .„ „UUUUUUUUUUUUU U UUUUUUULUUUUUUU. 

July 1, 1885, amount available .......................................... 21,064 53 


( Amount (estimated) required for completion of existing project....... 92,645 31 

A m onnt that can be profl tuMy expended in lineal year ending J nne 30,1887 92,645 31 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 
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Improvement of Big Sandy River, West Virginia and Kentucky, for fumieMmg oemmU for 

oonetructing works at Louisa, Ky 


Ufa 

Kuteiof bidders. 

Brand of 
oement. 

B 

Tensile strong tin. 

No. of800- 
pound 
barrels 
required. 

Price per 
barrel. 

# 

gate. 

1 

2 

Silver Creek Cement) 
Association. i 

Martin R. Coney. 

Louisville .. 

Alsen ifcSon, 
Portland. 

C To 1 day old, 70 pounds 1 
\ To 7 day a old, 1.2# pounds I 

1,500 

1,126 

$1 77 

3 40 

$2,656 
it, 826 


Bids opened May 5, 1885. They were rejected, as the oement could be purchased 
at a lower rate in open market. 


REPORT OF MR. 


F. THOMAS. ASSISTANT ENGINEER. 


f« 


Louisa, Ky., July 1, 1886. 

Captain : 1 have the honor to report upon the works under my charge for the fiscal 
ear ending June 30, 1885. The improvements assigned me are the construction of a 
ock and dam in Big Sandy Biver, near Louisa, Ky., and the removal of obstructions 
to navigation in the Big 8andy, Louisa, and Tug rivers. 

The preparation of stone for the lock and abutment, which was well started at the 
close oil; last year, has been continued vigorously, and the contract with Da.vid B. 
Shipley will be filled during the present month. The coffer-dam and excavation for 
foundation having been completed, work upon the lock masonry was begun early in 
November, and it Is believed it will be finished in September next, the land wall being 
now almost completed, as is also the upper miter wall, while the river wall is well 
under way. 

The machinery in use consists of one traveling derrick, two boilers, three engines, 
one pump, and six derricks, all in good condition. There have been expended 6,600 
pounds dynamite, 80 kegs powder, 60,000 feet lumber, B. M., 8,500 linear feet timber, 
6,500 pounds iron, 1,100 pounds steel, 2,150 pounds nails and spikes, 2,100 pounds rope, 
2,218 barrels cement, and 5,2231 cubic yards stone, during the year Just closed. 

Below will be found statement showing principal work done and its cost. 

Summary of work performed, and expenses incurred therefor, at look near Louisa , Ky ., 

June 30.1884, to June 30. 1885. 


Claw of work. 


Quantity. 


Excavation, rook ........... 

,11! xcavatio o, coal and slate.. 

Excavation, earth. 

Coffer-dam.... 

Masonry (cement and labor) 
Stone (contract).. 


9 m «l» ill IM » I® » l» M Ml I® » it lit • Ml flt « • Ml Ml *1 I® » Mi • Ml lit «B « m m » 


• • « m m m m m ■*•••« m m m m mmm*»mmrn •*«*■«•* 

• ■>«••• « * • • • • • #»*«»«• * «*8ss,»ii*aii»® ® # w «» * ® m m 

««»# «» «» * «i« ® ® *■««»*««»►» ™»' ««» iw «ii ««»«*» it » ill # 


12,602.66 cubio vards 
700 cubic yards. .. 
6,160.70 cubic yards. 
8A4 linear feet. 


m m m m m 


MS I® » I® Ml 


• • m • 


6.228 enable yards .. 

8,082.16 cubio yards.. 


$13,098 81 
850 00 
1,641 84 
2,747 66 
11,266 32 
47,658 76 


Notx.— This cost does not include plant or superintendence. 


REMOVAL OF OBSTRUCTIONS TO NAVIGATION. 


necessary to improve the nav.igation of Big 

of 26 miles, Louisa Fork from i ts month to 


Parties were placed upon the work 
Sandy River below Louisa a distance oi zo miles, 

Pi ke too, 87 m iles, and Tin g Fork from Lonisa to Pond Creek, 58 miles, in August and 
September last. 

The work consists of the removal of snags and other obstructions from the channel, 
large rooks from the bends, overhanging and fallen trees from the shores, and the 
construction of wing.dams and walls for guiding and confining the water. In addi¬ 

tion to this, the shoals were thoroughly cleaned of all bowlders and solid rock, and 
new chutes were constructed, thereby greatly assisting navigation daring low water. 
The remits of flue season’s operations are a clear and unobstructed river from Catlett®- 
burg on the Ohio River to Pike ton on Louisa Fork, and to Pond Creek on Tug Fork, a 
total distance of Ill miles, and craft are now enabled to navigate on 12 inches lest 
water than formerly daring ordinary stage* 
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Summary of principal work done on the ImpropaMiii of Big Sandy Bit and ike Louisa and 

Tug forks t during year ending 30, 18®, 


Big Siiiiiy, 


Louisa 'fork. 


Tug Fork 


Class of ink. 


No. 


Length. No. Length. No. Length. 


Snags removed....... 

Fallen trees removed 
Stamps removed..... 

8olid rook MiBirriii... 

Loose rock removed.. 


mmmmrnmmmmmmmmmmmmm 


m m m 


* » «l«i mill * # ® w i* » * « «» « » • • • 




• m m #> m 




918 

461 

761 

2,291 

1,701 



TUG RIVER SURVEY, 

A survey of Tug Fork was made from its mouth at Louisa to the “Houghs,” 95 
miles above, where connection, was made with a former survey of 5 miles above that 
point. 

The fall of the river between points surveyed is 287 feet, or a little more than 3 feet 
per mile. 


The close of the year finds the contract for stone within a few days of completion, 
the lock masonry two thirds in place, the excavation for lock and approaches about 
half done, the lock coffer built and in |ood condition, and an unobstructed river chan¬ 
nel to the head of steamboat navigation on both forks of Big Sandy Kiver. 

I wish to note, in conclusion, my appreciation of the faithful and intelligent manner 
in which 1 have been assisted by the gentlemen in charge of the various parties sent 
out, as well as those who have acted m a like capacity at the lock and dam. 

Kespectfully submitted. 

B. F. Thoma®, 

Assistant EngimMr , 

Capt. James C. Post, 

Corps of Engineers, XJ. B. A. 


CommmM statUUes for fsoa 



Quantities. Avenge price. 


Value. 


Apples, dried « v iti tp «g> • « »«««»»*»« * « «i » «»« ««i w m> « • at m @© • pounce 
A ppln^ gn&BLm ••«■**••••*••• •••••*••••••••«••• lliJiyi mm « 

IIP llIJIL *•**••**•»«•••••••*«»•«»«•* •••••• •••••• pounds 

Butter • m m m m m mmmmmmmmmmmmmmmrn •rnmmmmmmmrnmm m m m m mm ■ • 

Beane mmmmmmmmmmmm ••••••«••••• • • • •• mmmmmrnmmm m •• do . 

Corn m m m m mm m m m m m • m mm m m• m m m m m m w w m <m m w •••••• • • • m m • bags 

Bggs... cases 

Feathers. pounds. 

Ginseng....... do.. 

Bides, dried. bales 

Hides, green....—bundles 

Honey . .....pounds 

Leather. .....do.. 

Oats. bushels 

Peaches, dried... pounds 

Potatoes... bags 

Bye... ........do . 

Boots (assorted).......do.. 

Sheep pelts .. bales 

Bov^nm.................... barrels 

Tallow... do . 

Tobacco.................................hogsheads 

Wool........................................pounds 

Wheat.......... ..................bags 

Jtm «•••••* .•••••wow we 


» « I® « « « ■'«««» 


m m • • m m m »| m 


lillJDIll*- 




■mmmmmmmmrnm 


@ m # a * » 


««« «p «p ,« «w « # « *» i«i » umb rnmmmmmmmmmmrn n ■ • » 


mm mmmmmmmmmmmm • mm 


mmm•mm ••••*• •••••• m mm m mm mm 


mm m m m 


... do . 
....bags 


86,000 
435 
8,800 
11,070 
91,890 
1,085 
8,905 

127,296 

27,450 

525 

125 

10,780 

58,280 

955 

102,000 
340 
865 
1,900 
65 
III, 814 
70 
21 

l«l |t 900 
14,844 


48 oents per pound . 
$1,724 per barrel.... 


$1.72$ per barrel.... 

80 oents p«f pound. 

27| cents per pound 
4 orate per pound .. 
$2.80$ per bag ...... 

$8 per case ...... 

40 oents per pound.. 

$1.20 per pound. 

$5 per bale ...... 

$2 per bundle.... .. 

10 oents per pound . 
27| cents per pound 
48 oents per bushel. 
•I cents per pound.. 
P P«p bag .......... 

$2 per bag.......... 

$12 per bag......... 

$27.50 per bale. 

$20 per barrel....... 

$26 per barrel. ..... 

$140 per hogshead . - 
25 cents per pound.. 
♦till per beg ...... 

$8.26 per bag ....... 


$1,656 05 
750 87 
1,140 05 
8,044 25 
«„ 655 69 
2,594 68 
11.715 00 
50,918 40 
82,940 05 
2,625 00 
250 00 
1,078 00 
16,027 00 
410 65 
6,375 00 
680 00 
780 05 
22,800 III#' 
1, 787 55 
Ml, 285 «#■ 
1,820 00 
2,940 It 
41, 725 00 
29,190 04 
2,722 25 


Total............................. 855,704 09 






















































































































1888 


KEP0KT OF THE CHIEF OF EMGHfEBftS, U. 8. JUftMY. 


Commercial siatietioe for fiscal year 1884-’85—Continued. 


Articles. 


Quantities. Average price. 


Value. 


Cattle .... 

Chickens., 
Ducks .... 

Geese..... 

llogi...... 

Horses.... 

Mules. 

leep...... 

Turkeys .. 


LIVE BTOCK. 


mm a m m m 


m m m m m 


m m m m 


<a» #» • sg up m m m 


• <m m> • m 


m m m m m> m 


rnmmmmmmmm•mm 


m a *»«,»« 


» m m m 


mm m rnmmmmmmmm mm 


m m m m m mm 


m m> m m m m 


000 • m m • m m 


••••••■■a* mmmmmmmmmmmm *000000000 


mmmmmmmmmmmmmmmmmmrn 


.....number. 

• • m m m m <m » ClCI * m m 

mm d©... 

mmmmmmmmmmmm CUCII • • • 

• • m m <m <m m do m m m 
m m m m m m m m do m m m 
rnmmmmmmm do m m m 

do m m m i 

m m m m % m m do... 


*h m m at m m ® 


mmmmmmmmmmmm • m m m m m m mmmmmmmmmmmmmmmmmmrn 


•00000 »«••«*■»• mmmmmmmmmm m 


m • m m m 


4,820 
50,1#® 
561 
612 
3,554 
338 
107 
2,337 
1,885 


$28 a bead 
18f cents each 
20 cents each. 
40 cents each. 

$8 each. 

$80 each. 

$100 each. 

$2 each. 

80 cents eaob . 


wmmmmmmmmmm 




m m m m m> m m m 


m m m m m 


• m • b m 


m » m m 


wmmlwmmmmmrnmwmmm a m <m m m m » » ins nn. • » 


$134,960 
10,519 
112 
244 
28,432 
87, 040 
10,700 
4,674 
L, 402 


218,174 


I logs 
lar.. 


■ • ■ a i • .000000000 


m m m m m 


m an ib « 


Total 


jIjiiIi . 


• 00000 


mmmmmmmmmmmrnm • a • n « w at mmmmmmmmmmmmm m <m m m m 


mmmmarnmmmm 


m m * m 0 


• * lift Bl IB 8|t If, • at ft » a lit 0 SB Bi ft Hi Bl 


liUMEBiL 


m US m • Itt ■' m uooi urn w - at m ft at «t at uodi « « 1101 an at t|t * 0 at 


Poplar 


B Bl fit Bl at Oil ft fOI 


.. at • at • .. ib .. at at • 0 » * m 0 * at 0 a* 


non Ml Ml toot 0 ill Hit «I Ml iDDt flii « m « at * » «t m w 


• • • * B> 


bi f» f» if fi lilt i» nit » ft at ib bi utlt iiilt • ■ ■ >•> « 


m m m 


111 ail 80S Ml Ml 






ai Bl at at «■» f» «i IB Bl Ml ft Ml Ml p fit am p im 1999 no ft M oo> at « at Mi 


» out 181 Mi m « « at * » IB 


Bt Mt HU at • 0 <H> Ml Ml 


10 cents per foot 


... * IB Hi IB » 


M ao IB V • 


» HI IBS' Bl « Bl f Bl IB Bi Bl » 0 » mi » 8 p • Mi • 0 > • • 0 *.. * • 0 0 • 0 • 0 


■a.. « , at • » • 0 0 ft' mi ft at ft • ' <« 0 m «ti «i at ft at ai a • 0 mi at m m not m fit mi * » • 


Knots,black walnut.................................. 

Hoop poles, bsrrel....... ..................number.. 

Hoop poles, tierce... -..........................do... 

Hoop poles, hogsheads......................... do.... 

Tan-bark .................................... cords.. 

Staves, assorted.........number.. 


* 10 0 at IB ft ... 0 0 » Ml 


• Ml * Ml ft fit Ml 08 A® 80 


38,000 ' $10 per if.... 
20,000 , $15 per M 

10, 000 1 $20 per M ... 

900 , $10 per oord . 
6S8, 000 j $30 per M,... 


6,875 
74,125 
505,750 


<0 m 80 'im 81' 0 * f> If' at 888' at ft ft Mt 10 ft Ml Mil • Mil (111 at' ft ft 


ai Hit Mt IB Mt Hi m B OS' at m 


HO, 16# 


121 , 


ill Ml, 11191 Mil at Ml «l w Ml 10811 * Ml 10 Mi 1881 Ml 'Sit fS' Ml « 0 Ml * 0 IS88I If. fit «l Ml 


• M' ..lit >818 Ml M ft 0 ft' 1991 899' ft Ml 1991 89 «> «#■ 898 '98' 1091 10 '» Ml Ml • <0 * SOI 898 lit 


Hi » at 



\f upper 


Articles. 


Beans 


pounds 
>... do.. 


Eggs......-...oases. 

Feathers............. pounds 

Fruit, dried.............do.. 

Hides.. .bale® 

Boots........... ........bags 

Sorghum..................barrels 

Salt....... do.. 

Stock.......................................pounds 

Wheat.............- ..................bags 

Wool... .pounds 

General merchandise... .tons 


442. 

6,466 
497 
20,629 
179,436 
245 
1,291 
2,140 
607 
145,550 
718 
18,924 
1,417 



Value. 


1,491 60 
8,251 69 
7,177 44 




4 cents per pound. 

30 cents per pound— 

43 per case—.. 

40 cents per pound.... 

4 sent per pound....... 

4® per bale............ 

$12 per bag ............. 15,492 

$20 per barrel......... 42,900 

1(11 per barrel......... 607 

5 cents per pound .... 7,277 

$2 per bag............. " 

25cents per pound. 

$100 per Ion .......... 


1,428 
4,731 
141,700 



251,798 






Total 














































































































































APPENDIX EE-REPORT OP CAPTAIN POST. 


1889 


E E 5 . 

IMPROVEMENT OF GUYANDOTTE RIVER, WEST VIRGINIA. 


<fa 

By act of July 5, 1884, $2,000 was appropriated for continuing the 
improvement heretofore commenced. 

In my previous annual report mention has been made of a dangerous 
obstruction known as Rogers’s Mill Dam, 13 miles from the mouth of the 
river. This dam is private property, having' been erected under the 
laws of the State of Virginia before the division of the State. It can¬ 
not be removed except by appealing to the State courts, a long and 
tedious process attended with uncertain results, or by purchase. The 
desire of all those interested in this improvement is th&t it should be . 
purchased with the money now available, but it was impossible to do 
this without the sanction of Congress. Mr. Rogers asks $2,000 for the 
dam, and the raftsmen offer, if the purchase is made, to remove it at 
their own expense. Fearing if this money was expended upon other 
portions of the river Mr. Rogers would repair his dam, which is now in 
a dilapidated condition, and thus increase the difficulties of obtaining 
its removal, I have been requested by the Hon. C. P. Snyder, member 
of Congress representing the district, to reserve the money and await 
the action of Congress. This request has been complied with, and no 
work has been done during the past fiscal year. In my former reports 
I have also called the attention of Congress to the existence of another 
dam, known as Peck’s Mill Dam, which is also a serious obstruction to 
the navigation of this river. I again renew my recommendation that 
authority be granted for the purchase of both Rogers’s and Peck’s dams. 
It is probable that the second one can be removed upon the same terms 
as the first. 

With the amount asked for it is proposed to purchase the dams and 
complete the improvement of the river. 

The commercial statistics for the year are forwarded herewith. 

Money statement . 


m m m » 


* * MO' Mil' il)l)UI m 


mount appropriated by act approved July &, 1884..... 

ijlIIIj JL| ,1885, amou.ciII# nipymla'blo............ ........................ 

Amount (estimated) required for completion of existing project. 

Amount that can be profitably expended in fiscal year ending June 30,1887 
Submitted in compliance with requirements 01 section 2 of river aqfl 
harbor acts of 1866 and 1867. 


iletion of existing project 


$ 2,000 00 
2,000 00 
8,000 00 
8,000 00 


Commercial statistics , improving Guyandotie River , West Virginia, for fiscal year 1884-' 



Articles. 




Apples.». ...barrels.. 

Peaches....- _........ bosh els.. 

Potatoes.......do— 

Corn...*..... — do- 

Rye........do— 

wheat.....do — 

Feathers....pounds.. 

Wool..........do ... 

Tanbark..... cords.. 

Ginseng.........pounds.. 

Roots, various kinds ................................... 

Poplar saw-logs ... cubic feet.. 

Lumber, rawed........................---feet.. 

White Oak logs.— .....................feet, B. 1C.. 

White Oak staves............................ number.. 

Walnut logs .....................................do ... 

Tobacco ............................._..... pounds.. 


10,000 
6,000 
15,000 
40,000 
1,000 
6,000 
86,000 
55,000 
800 

20,000 


1,600, 000 
7, 500,000 
7, 860,000 
2,667,000 
10,000 
812,500 


$1.25 per barrel.... 

fl per bushel. 

40 cents per bushel 
40 cents per bushel 
40 cents per bushel 
75 cents per bushel 
50 cents per pound 
40 cents per pound 

f 12 per cord. 

fl per pound....... 


12 cents per foot 

612 per it . 

$14 per M....... 


#15 per M ... 

$12.50 each............ 

8 oentii per pound_ 


Total exporta. 
Total imports 


$12,600 

6,000 

6,000 

16,000 

400 

4.600 
18,000 
22,000 

9.600 
20,000 
20,000 

192,000 
90, 000 
110,040 
40, 005 
125,000 
25,00© 

717,045 

500,000 


Total .---..... ....................... 1,217,046 


119 ENG 






































1890 


REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMT. 


E E 6. 


r,i 


PROVEMENT OF LITTLE KAKAWHA RIVER, WEST 'VIRGINIA, 


The act of Congress of July 5,1884, appropriated $31,000 for this 
river, with the following 1 proviso; 

But no toll shall be collected by any person, or corporation, for this improved nav¬ 
igation, and snch right, if any exists, shall be relinquished in a manner satisfactory 
to the Secretary of War, before the expenditure of said snm. 

The Little Kanawha Navigation Company, the owner of the slack- 
water improvements on this river upon being informed of this condi¬ 
tion executed a formal relinquishment of its right to collect tolls upon 
that portion of the river above the head of the present slackwater nav¬ 
igation. This was duly submitted and accepted as being sufficient to 
render the amount available under the restriction stated in the act, 
but the decisiou was rendered too late to begin the construction of the 
lock last season. Operations were heretofore confined to the cutting of 
stone, the expense being paid from the balance remaining on hand at 
that time from the previous appropriation. During the season 1884 cu¬ 
bic yards were cut. 

Early in spridg preparations for beginning work on the lock were 
commenced, and at the close of the fiscal year the necessary machinery 
was In place, and the coffer dam for the foundation was a little more 
than half completed. 

It is proposed during the present season to begin the construction of 
the lock and carry the work forward as far as the amount available will 
permit. The upper miter-wall will be built, ami as much as possible 
of the river-wall will be raised to the same height. It is to be regretted 
that the appropriation is not large enough to complete the lock, or bring 
to a sufficiently advanced state to dispense with the me of the coffer¬ 
dam next season. The natural result of leaving the work in such an 
unfinished condition, to withstand the action of the frost and freshets, 
will be deterioration, and this will probably add at least 10 per cent, 
to the estimated cost of this lock and dam before they can be put in 




With the amount asked for it is proposed to continue the construc- 
tion of tt)p lock and dam and complete them, if practicable. The works 
constructed to improve the upper river will also be repaired. 

The commercial statistics of the commerce of the river for I 



8 





Five abstracts of proposals 
quired are inclosed herewith. 




the various materials re 


Money statement 


July 1, 1884, amount available...$40,976 95 

July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1,1884.... ....... $20,289 78 

July 1, 1885, outstanding liabilities.... 5,236 14 

- 25,525 92 

July 1,1885,amount available...... 15,451 03 

s 

Amount (estimated) required for completion of existing project........ 55,173 02 

Amount that can be profitably expended in fiscal year ending Juue 30,1887 55,200 00 
Submitted in compliance with requirements of section 2"’of river and 
harbor acts of 1866 and 1867. 









APPENDIX EE-REPORT OP CAPTAIN POST. 1891 


For furnishing boilers and machinery for constructing Look Wo, 6, Little Kanawha River, 

West Virginia . 


No. 

Names of bidders. 

For boilers, 
engines, 
and pumps 
oomplete. 

For boilers 
oomplete. 

9 

For pomps 
ana en- 
gines com¬ 
plete. 

Total. 

1 

Portsmouth Foundry and Machine Works . 

Ataali®, Cochran Sc Co . 

IS, 435 10 


» m m m m m » m m m m * 

$2,435 10 

a 

2,700 00 

mm mmmmmmmmmm 

» 

il « # # 1g> 4# 4§& ® ® m m » 

2,700 00 

3 

Lambert Bros. Sc Co............................ 

3, 049 00 

• m • • • • 

• m • e m m m « m mm * 

3,049 00 

4 

5 

Bair & Gizzam .. 

Fran.elii Frioh .. ................ 

3,223 50 
3, 275 00 
3, 372 00 


| w m m w m m w m m m # 

3,223 50 
3,275 00 
8, 372 00 

6 

Bam say Engineering Works . 

i|i, 197 

$2,175 00 

7 

J. Sc E. Green waid .'_ 

3, 475 00 



3,475 00 

8 

The Tanner and Delaney Bngine Company . 

3,560 00 

a a a, • a • 

• pi iin » u«i *i • * * «im » in 

3,560 00 

9 

Samuel J. Pope Sc Co .. 

A* McKnight ■ «• *» «•»••«* • • «•*»•*«#»«»«-«!»««««« 
Hamlin F. Frisbie . 

3,679 00 

J * JJ31J 

2, 340 00 

3,679 00 

10 

11 

3, 692 00 
3,995 00 

4, 635 69 

■ ■*•«*■*••* 


3,692 00 
3,995 «) 

12 

The York Manufacturing Company.. 


2,404 69 


13 

Bln «t.lEC^ PV ©!H « •> • • .»• m m m m m m » » m m m m a m m m » in m m «* • « * • • • • 

5,450 00 

1,925 

3,700 00 
3, 200 00 

5,625 00 

14 

J 1111108 R€M0WB » »««••# » » * m «»m * m * «t • • • i«« ■» » *i i* * fc . n«i * * % 

• » » B» w <B « m ■ HU tm 

1,325 

4, 525 00 

15 

Henry «s6 jiIL it aljJ liL ,.il >««**«*•««« m»*•»«i»»™.■%**»# 
lil lumen A# jMLiolieU»»«»■ « •«• •«»•» * • • • • *«.»* %««»« 

• W • II * • 

3, 500 

I 

• •►•»•••• « il * » 

m • » * a a a » « « m m 

16 

» m m » ■> « t» • m m » 

1,625 

« m • • » *> » a » • » • 

m » « « *i m m m 9 <• HI II 


* 


Bids were opened April 9. Contract was awarded to Portsmouth Foundry and Ma¬ 
chine Works, of Portsmouth, Ohio, and executed under date of April 29, 1*885. 


For furnishing cement for the construction of Lock Wo, 5, Little Kanawha River . 

<0 


No. 

Names of bidden. 

, 

Brand of c©« 

«M JlDiriHl l*' 

Jl Jill ID 111 il) ; 

Tensile strength. 

s ii 

ill 

C u 

Price per 
barrel. 


1 

S. M. Hamilton Sc Co. 

Cumberland 

For one day, 50 pounds... 
For seven days, 120 pounds 

^3,000 

$1 40 

$4,200 



2 

Silver Creek Cement Corporation 

Louisville ... < 

For one day, 75 pounds ... 
For seven days, 110 pounds 

|3, 000 

1 52 

4,560 

3 

ib. JlJLm Hamilton C/Ct •«»*»-* * •»»• 

Union. < 

For one day, 80 pounds .. 
For seven days, 140 pounds 

^3, 000 

1 70 

5,100 

4 

il JLfa UeiVlUUlli At ijih ' * m mm m m m m • <m aw 

51 m p 0 r t ed) 
ji Portland, f 

For one day, 01 ponnds.. 

For BOTen days, 271 pomnda 

'3,000 

2 80 

8,400 


* Informal; no bond, and but one copy of bid received. 

Bids opened April 9, 1885. Contract was awarded to 8. M. Hamilton & Co., of 
Baltimore, Md. r and executed May 7, 1885. 


For furnishing sawed lumber for constructing Lock No, 5, Little Kanawha River. 


Nam of bidder. 

Sheet-piling and floor- 
’ tag, 77,^T0 feet. 

Boxing, 10,400 feet. 

Scantling and 1-tach 
plank for house and 
shed, 8,510 feet. 

f 

m 

< 

Price per 
1,000ft. B.M. 

Amount. 

"Price per 
1,000 ft. B.M. 

Amount. 

I 

Price per 
1,000 ft. B.M. 

Amount. 

.Alexander J. Michell .. 

$18 19 

$1,482 80 

mn 

$177 73 ' 

■B 

$145 43 

$1,805 96 


Bids opened April 30, 1885. Contract awarded to Alexander J. Michell, Burning 
Springs, W. Ya., and executed under date of May 9 t 1885. 

























































































1892 REPORT OP THE CHIEF OP ENGINEERS, U. S. ARMY. 


For furnishing timber for constructing Lock No. 5, Little Kanawha River* 


Name of bidder. 

1 

Stringers and ties, 
19,869 feet. 

Piles, 3,081 feet. 

1 

Locust timber for 
pins, 300 feet. 

- 

Aggregate. 

Price per 
linear root. 

Amount 

Price per 
linear foot 

Amount 

Price per 
linear root 

Amount 

Alexander J. Mich ell 

Cents. 

*10 

■ 

Cents. 

H 

$292 m 

Cents, 

19 

i 

$57 00 

$2 ,888 59 


* Afterward changed to 8 cents. 

Bids opened April 30, 1885. Contract- awarded to Alexander J. Michell, Burning 
Springs, W. Va., and executed under date of May 14, 1885. 





Little Kanawha 



No. 

Names of bidders. 

Kind of ooal. 


Price per 
bushel. 

Amount 

4 

Bern arks. 

1 

John Moron 

1 # 

Ji at. *»•»#»* • . ...... • 

Bushels. 

Gents.*. 

m 

To be unloaded by 

2 

Morris & Co. 

Youghiogheny lump 

12,000 

«4 


contractor. 

To be unloaded by 




United States. 


Bids opened May 7, 1885. Contract awarded to Morris &. Co., of Allegheny City, 
Pa., and executed under date of May 8, 1885. 


Commercial statistics, improving Little Kanawha River , West Virginia, for fiscal gear 

1884-85. 


Articles. 


Wit lllli 


Cool 

Cross-ties . 

Bafts (timber).... 

Lumber (manufactured). 

Staves. 

Beg-wood.. 

Oil (petroleum 
Passengers... 
Miscellaneous freight. 


» m a !» • « «» m • » • I* • • «i » • m Him » « * 0 w m m m m « m m m » w » 

ni m a a mm at a • * m m m * mu a m nun m » a ■» m 

» « «ii • 9 m m • m • m m * a a a • * . 

* hi « >11 » m m a * « a • ii" 

« » a * 111 • « m rn a • » • a » « a m a a am 'ini' it m in ram * m 

a « i> m m * • m • * • • « • «» » • • • « » • . .* » • « 

m i" « » * • # * m m ■ * * m • * « • ■ » m * < 

mi * m ■ », m m it rat m ram • * « • a rat rat m at m a rat 


• m mm » • 


Total 


..bushels.. 
..number., 
cubic feet.. 

.feet.. 

..number.. 
.... • cords.. 
...barrels.. 
..number., 
tons.. 


m » m m m 


® s» » ui mss up • » • « • » aitii®i4iti«« • •> m m . lit m • «* • *»«*»« a • m m • ■ m • 


Quantity. 


81, 

232, 

855, 

567, 

497, 

1 , 

3, 

21 , 


111 


920 

000 

700 

000 

090 

200 

096 

711 


i» • • • ml • • 


Average price. 


8 cents per bushel. 

30 cents each. 

10 cents per cubic foot. 

$25 per thousand....... 

$18 per thousand. 

$4 per cord. 

$1 per barrel... 

75 cents each. 


• . ■ 


it «> v 


• • m • ■ m 9 9 • « » m 


« »!•«»» I* « 


Value. 


tf, 

69 

185, 

64, 

26, 

4* 

3, 

15, 

271, 


520 00 
876 00 
500 00 
192 50 
946 00 
360 00 
200 00 
822 00 
100 00 


643,616 50 


Navigation was partially 
twenty-four days. 



two days and by ice 
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IMPROVEMENT OF BUCKHANNON RIVER, WEST VIRGINIA. 

By act approved July 5,1884, Congress appropriated $1,500 for im¬ 
proving the Buckhannon Biver. 

This river is 24£ miles long from Buckhannon, which is the principal 
town in this portion of the State, to the Three Forks, and in this distance 
the main obstructions were found. The course of the river is through 
a heavily wooded, mountainous district, containing much valuable tim¬ 
ber of immense size. This can only reach a market by being floated 
out during the periods of high water to Buckhannon, the tarminns of 
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theBncfehannon and Western Railroad. Heretofore the difficultis en- 
countered have made it impossible to obtain the timber except in short 
lengths, and even then so.large a percentage was lost that after con¬ 
tinued trials and considerable expenditure parties interested were about 
to abandon tine locality. This would probably have resulted in the 
destruction of the timber, as it would have been burned in clearing the 
land. 

Work was commenced above Buckhannon and extended over a dis¬ 
tance of 7 miles to a point about 12 miles above the town. In this por¬ 
tion ten islands were cleared, eleven log-jams cut out, and 10,296 cubic 
yards of rock broken up. A channel 30 feet wide and containing a 
minimum depth of 2 feet during four months of the year was made. 

Before these improvements were commenced under the most favorable 
conditions only about 115,000 linear feet of timber had been brought out 
in any one year. During the past season, although it was late before 
the work was completed, this amount was increased to 900,000 linear 
feet, or nearly eight times as much as previously. 

With the amount asked for it is proposed to continue the improvement. 


Money statement 


Amount appropriated by act approved July 5, 1884. 

July 1, 1885, amount expended during fiscal year, exclusive of outstandin 

July 1, 1884. 


m « » » 


m <ii» ww m 


July 1, 1885, amount available 


«■ » 


Amount (estimated) required for completion of existing project.... 
Amount that can be profitably expended i u fiscal year en«J ing June 30, 
Submitted in compliance with requirements of section 2 of rivei 
harbor acta of 1866 and 1867. 


» » 


500 
453 37 


46 63 


955 00 
3,000 00 
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PRELIMINARY EXAMINATION OF ROUGH RIVER, KENTUCKY. 

United States Engineer Office, 

Cincinnati , O/ito, October 21, 1884. 

letter 








1,1884,1 have the honor to submit a 
examination of the Rough River, Keutueky. 

The Rough River, formerly known as Rough Creek, is one of the prin¬ 
cipal tributaries of the Green River, and drains a large portion of 
Hardin, Breckenridge, Grayson, and Ohio counties in the State of Ken¬ 
tucky. It flows westward in an exceedingly tortuous course, and is 
about 96 miles in length from its forks to the Green River. Its width 
varies from 100 to 200 feet, and the channel is shoal in low water and 
obstructed by bars or ripples. At present there are three mill-damn 
upon.tliis stream, and the remains of a fourth, all of which were con¬ 
structed by authority of the State. These are as follows i Phipp’s clam, 
located at Hartford, 23 miles from the mouth; Taylor’s or Hines’ dam, 
55 miles, remains of Lundram’s Dam, 72 miles, and Green’s dam, 81 miles 
from the month. 

During high water steamers make occasional trips up the river as far 
as Hartford, to supply, the country and carry off its productions. These 
latter cannot reach a. market, except; by the river, unless they are car- 
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ried over rough roads a distance of from 5 to 20 miles to the Chesapeake, 
Ohio and Southwestern BailroacL 

Tine official statistics of the counties mentioned give the amount of 
their productions for the year 1883 as follows: 


• 

County. 

Tobacco. 

Hemp. 

Hay. 

Com. 

Wheat 

Barley. 

mm m m m » m m 

B rec HHb 1 cpyld ••••••• •••»•••• 

Pounds. 

8,582.100 
1,002,875 
8,221,500 

Pounds. 

1,000 

Tons. 

4,158 
1,452 
2,638 

Bushels. 

921,594 

641,625 

870,895 

Bushels. 
106,205 
111,017 
156, 418 

Bushels. 

4,000 



« 

am reliably informed that one.half of the products of Ohio County, 

one.third of those of Grayson County, one.fourth of those of Brecken- 

ridge County, would naturally find an outlet by the river if it was im¬ 
proved. 

At present, as the periods of high water are uncertain, and conse* 
quently the few trips that it is possible for steamers and flats to make, 
very irregular, the majority of the products are carried to the railroad 
for shipment. The expense of hauling them so great a distance and 

high charges for trails by rail have been a serious obstacle 

to the prosperity of this section. 

With the facts now before me 1 regard this stream u worthy of im. 

provement,” and therefore recommend that a more thorough examina- 

ilion and a survey, if necessary, be made. It is estimated that the cost 
of making the survey and continuing the examination will be $300. 

Very respectfully, your obedient servant, 

Jab* 0. Post, 
Captain of Engineers . 

Brig. Gen. John Newton, 

. Chief of Engineers , CT. & 



SURVEY 


RIVER. KENTUCKY. 




survey 




United States Engineer Office, 

Cincinnati) Ohio , January 27, 1885. 

submit a report upon 
.s been assigned to me. 

is one or tne principal tributaries of the Green 
Kentucky, and lies wholly within that State. It rises in Meade, Har¬ 
din, and Breckenridge counties, and, flowing westward in an exceedingly 
tortuous channel, empties into the Green Biver at Livermore. Its 
length is about 126 miles, and it is estimated that it drains an area of 
700 square miles. 

In 1836 this river was surveyed by Hon. H. D. Taylor, of Hartford, 
under the direction of the principal engineer of the Green and Barren 
Navigation Company, from Hartford 28 miles from its month to Lamp- 
ton’s old mill, a distance of 86 miles. Previous to this the lower portion 
had been surveyed by a Mr. Poster. Both these surveys were made 
with a view of improving the navigation of the river with locks and 
dams. 

Twenty years later a company known as the Bough Creek Naviga¬ 
tion and Manufacturing Company was granted a charter by the State of 
Kentucky. This corporation built one lock and clam about 7 miles from 
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the Green River, and this with the back water from Dam No. 2, Green 
River, gave navigation throughout the year to Hartford for boats with 
a draught not greater than 3J feet. 

The history of this lock is given in a letter written by Judge A. B. 
Baird, of Hartford, printed in the report of Maj. W. E. Merrill, Corps 
of Engineers, Report of Chief of Engineers for 1880, page 1814, from 
which the following extract is taken: 

A stock company built a lock on the creek 8 [7] miles above the mouth, shortly after 
the war, that gave slackwater to Hartford^ ana numerous steamers mm in the creek 
making regular trips and doing a large business, and one that was profitable alike to 
the steamers and shippers. These steamers were from 100 to 125 feet long, and dur¬ 
ing the whole time navigation was kept np not one single accident occurred. But 
when Green River was transferred to a company the tolls wen made so high that the 
boats were all compelled to leave the creek. The steamers having left, the lock was 
not worth attending to, was abandoned by the company, and the wort went down. 


This lock, dam, and abutment were built of timber cribs, and are now 
in ruins. The debris of the dam has been cleared away for 

of boats, and during each season of high water, steamers make occa. 

sional trips up the river as far as Hartford. From information recently 
obtained, I have learned that a steamer id now making regular trips 

between Hartford and Evansville, Ind., the water being high, and the 

Green and Barren Nav.igation Company having made satisfactory rates, 

and also that the Louisville and Nashville Raiiroad, crossing the Green 
River at Livermore, month of the Rough River, is making exceedingly 
low offers for the Rough River trade. 

The original project for the improvement of Rough River, according 
to the report of Mr. Taylor, was the construction of a sufficient nnmber of 
locks and dams to extend slackwater navigation to Greenes dam, 81 
miles from its month. In this distance the river has a fall of 65.1 feet, 
or mil. average of 8.04. inches to the mile. Reducing this fall by the 
height of the back water from Pool No. 2, Green River, which according 
to Mr. Taylor’s report was taken at 7 feet, there remains but 60 feet of 
lift required to obtain nearly 2 feet of water upon the ripple at Green’s 

dam. If suitable sites could be found this height could easily be ob. 

tained with five locks and dams by giving them an average lift of 1.2 




From the mouth to Hartford the river is unobstructed, and the con¬ 
struction of one dam, as has already been mentioned, with a lift of 9 
feet, gave ample water to Hartford. Not being able to obtain a copy of 
Mr. Foster’s report, a survey of this portion of the river has recent 
been made by Mr. A. L. Duvall. This last survey shows about 1 
inches less fall in this section than that reported by Mr. Foster. This dis¬ 
crepancy can readily be accounted for by the probability that Dam No. 2, 
Green River, which was completed subsequently to his report and that 
of Mr. Taylor’s, has been made higher than he calculated, and conse¬ 
quently backs the water to a higher level in Rough River. This would 
make a corresponding diminution in the total lift required to reach 
Green’s Mill. 

Above Hartford the river is obstructed by three mill-dams and the 
remains of a fourth, all of which I have been informed were constructed 
under the law's of the State of Kentucky. There are Phipp’s Dam, im¬ 
mediately above Hartford; Taylor’s Dam, 27 miles above; Lundrum’s 
Dam (now in ruins), 44 miles above Hartford; and Green’s Dam. 

The reports of both Mr. Taylor and Mr. Duvall are forwarded herewith, 
and are interesting papers descriptive of the river. Attention is invited 
to them for further details. Mr. Taylor’s contains an estimate for the 
construction of the locks and dams necessary to extend slackwater nav« 
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igation to Lampton’s old mill, a distance of 114 miles. He undoubtedly 
contemplated timber locks, dams, and abutments, and estimates their 
cost at $302,522. To improve the portion of the river between the 
mouth and Green’s Mill in the same maimer, he places the cost at 
$200,288. In Mr. Duvall’s report an estimate is submitted for a masonry 
lock, and timber dam and abutment, that will give slackwater naviga¬ 
tion'of 4 feet to Hartford. With a pile foundation he places the cost of 
these works at $80,964.40, and if a good natural foundation can be ob¬ 
tained at $50,729,8(1, 

Should Congress decide upon the construction of locks and dams upon 
this river, it is recommended that the locks be built of masonry and the 
dams and abutments of timber, as suggested in Mr. Duvall’s report. 
Timber locks will need constant repairs, while masonry locks, although 
first cost is somewhat greater, are much more economical structures, 
the walls when completed require little or no expense to keep them 
in order. 

Mr. Duvall’s estimate for the first lock and dam I consider a fair one, 
and it may be taken as the basis of the cost of any others that may 

upon. The estimate for five locks and dams necessary 
navigation to Green’s Mill, and for clearing the banks of 
river, will therefore be as follows: 







Five locks and dams upon natural or rock foundation 
Clearing banks, 81 miles, at $200 per mile. 


® « m » ism ii in 


• « 


«n all m m 


m » m 


i» m m 


Total. 


I* Mil UII <11 * «i 


* » an 'HU an » in « m m ffi m 


in m an in • « « til 


mi an in uni • in am » a» an ip «> in in an in 


am in a mu m 


Five locks and dams upon pile foundation.. 
Clearing banks, 81 miles, at §200 per n ~~ 


in mi mi « mi 


in an « an 


» an an aim m in » an m m » 


in m ion ip an « 


m ip an an an an aw m an » 


$253,649 
16,200 

269,849 

404, '822 
16,200 


Total 


aii m 


» 


421.022 







Ithough the obstruction of the river by mill-dams above Hartford 
may be thought to render it nnadvisable to continue the improvement 
above that place, 1 have considered it best to submit for the information 

of Congress an estimate for extending slackwater navigation to Green’s 
Mill. According to Mr. Taylor’s survey the sites of these dams areiav- 
orable locations for the locks and dams necessary for this navigation, 
and if some arrarigement could be entered into with the parties owning 

the mill privileges, three of them might be used for this purpose, with¬ 
out interfering with the use of the mills. These, with one additional 
site, would complete the system necessary.. 

Accompanying this report is a letter signed by a number of citizens 

vicinity, givinga statement of the commerce likely to 
carried upon this river, if it is improved by slack to Green’s MilL 

various products of the country drained, and estimates 
their value at over $1,000,000 annually. 

The charter granted to the Green and Barren Navigation Company by 
the State of Kentucky gives it control not only of these rivers but also 
of their tributaries. The superintendent of this company in a letter to 
Judge Baird, a copy of which is also inclosed, states that the company 
is willing to surrender the control of the Bough River. 1 would suggest 
that before any appropriation is made available, a formal deed of re¬ 
linquishment to the United States of the control of this river be ob¬ 
tained from this company. With this condition imposed, the commerce 
of the Rough River would not only be free from any tax that the Green 
and Barren Navigation Company might otherwise place upon it, but it 
would also enable the commerce to find an outlet either by means of the 
Louisville and Nashville Railroad at Livermore, or bv the Green River 
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through the Navigation Company’s locks, whichever might, be most to 
Its advantage. 

Copies of the following acts of the Legislature of Kentucky are for. 

warded with this report, viz : 

I. An act to grant the consent of the State of Kentucky to the acqui¬ 
sition by the United States of certain lauds bordering on 'Rough River, 

II. An act to change the name of Rough Creek in Ohio, Grayson, and 
other counties, to that of Rough River. 

III. An act to vacate and annul an act entitled u An act to incorporate 
the Rough Creek Navigation and Manufacturing Company.” 

Five sheets of drawings,* giving general outlines of Rough River, and 
one detailed drawing,* showing location of old lock and dam, also ac¬ 
company this report. 



LETTER 






Bowling Green, Ky., December 8, 1836. 

Dear Sir: Not having expected to report to you further than the fall and distance 
of the several water-courses which I surveyed,, my attention was therefore principally 
drawn to these facts, and my exertions directed toward accomplishing as many surveys 
am possible, in order to have the whole of Green River and its tributaries surveyed In 
time for legislative action. 

In order to facilitate this objeot I found it advisable to separate our party, sendin 
surveyor to meander the streams, ftnd taking the nearest and bmt root© throng 
country with the level, touching the stream to make bench marks and ascertain 
fall at various points. This course, although it greatly expedited the process of 
leveling, it is obvious, prevented a minute examinat ion of the stream, consequently 
any views or suggestions which I may offer must be crude and undigested. 

Annexed hereto is a tabular view of the distances and fall of each stream from point 
to point, containing in the first column the distances between those points; in the 
second, their total distance from Green River; in the third, their elevation, and in 
the fourth, the total elevation of the stream to those points. * * * 

Both the survey and leveling of Rough Creek were commenced at Mr. Foster’s first 
bench, a short distance below the town of 




20 to 23 
that to 



from 12 


streams 
, and 

X«amptoii’s Mill. 

Few if any of the bottom lands are sufficiently 
to 16 feet. 

This stream is winding and circuitous In course throughout its whole extent, but 
never, except perhaps in very few instances, so abrupt m its bends as either Pond 
River or Muddy River. 

Upon Section No. 1, from the mouth to Hartford, I have not been with a view to 
make examinations as to its improvement, our survey commencing neat its termina¬ 
tion. Herman’s Ford Is thought to be a good location for the first look and dam, and that 
materials can be procured close at hand. Ross’s Ripple may be considered as the 
termination of the third natural division of this stream. Either Hartford or Vail’s 
(Phipp’s) Mill, immediately above, may be considered as a good site for the second 
look and dam. 

A rock bottom and a bluff bank can be had at either place. A quarry of the beet 


Omitted. 
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lality of sand stone has heen opened on this stream a short distance above, whence 
it can easily be conveyed bv water to the place needed. 

Section No. 2, from Hartford to Hedge’s Ford, perhaps embraces the most crooked 

part of the stream. A “cut-.off” has been formed across a considerable bend, and 

may now b© considered as the main channel. Two others are now forming and would 
require little labor to complete them, which would shorten the distance considerably, 
and several abrupt bends could thereby b© avoided. Hedge’s Ford is a good site, and 
materials could be procured at no great distance. 

Section No. 3, from Hedge’s Ford to Taylor’s (Hine’e) Mill, is for part of the way 
very crooked. Should it be deemed necessary to construct a lock and dam at these 
mills, a good rock bottom can be obtained, but the banks, though high, are composed 
only of clay and gravel. Materials can easily be procured at tlHs point. 

m’s Mill, includes the mouth of i 


Section No 


Mad gra 
. 4, Tay 


aylor’s Mill to Lundrum’s 



4 


mouth of Cauey Creek, 

a stream of considerable magnitude, offering a descending navigation of 30 or 35 miles 
for flat-boats, running through the northeast part of Ohio, and extending through 
the southeast part of Grayson, and afford lug the nearest water communication to hi, 
small portion of Butler County., This stream has its course through a finely timbered 
portion of country, abounding in coal, and it is believed that iron ore in the greatest 
abundance can be procured in its vicinity. Owing to its gentleness of current and 
height of banks, no doubt can be entertained that it may easily be made navigable 
by slackwater, and will at some future day be thought worthy the attention of the 
legislature. Should it be found practicable to construct a lock and dam on Rough 
Creek, near its month, a slackwater navigation of 10 or 12 miles would thereby be 
afforded it. A good location with abundant materials oan be obtained at this point. 
Lnndrum’s Mill, at the termination of this section, would afford a good site. A fine 
bluff of rock adjoins the stream a short distance below. 

Section No. 5, from Landrum’s Mill to Green’s Mill, or the Great Falls, includes also 
Hite’s Falls, whioh intervene a short distanoe from Lundrun’s Mill. Immediately 
below these falls is an extensive gravel bar, much the highest on the right bank, but 
forming a bed across the channel, entirely damming the stream in low water, wnioh 
has sought another outlet arouud a small island to the left. 

At high water the current sets against the head of this island, and boats in at¬ 
tempting to avoid it are thrown upon the bar or drawn into the shoot around the 
island, which is too narrow for their passage. 

Should a lock and dam he constructed at Lundrum’s Mill, it will throw sufficient 
depth of water over this bar to obviate all difficulty in passage. 

Although the width of the bottom diminishes, this, with sections Nos. 2, 3, 
may be considered as constituting the second natural division of this stream. 

Section® Nos. 5 and 6, from the Great Falls to Lundrnm’s Mill, may be considered to- 

C her, jin maintaining the same general characteristics, and as clearly within the 
t division of this stream. From these falls it appears to be only a channel between 
stupendous hills and precipitous bluffs, the current almost continually washing a 
bluff upon one or the other side, and never affording a valley of any width. 

This may be considered as the only limestone region thus far up the stream. 

Another fact is worthy of notice upon this portion of the stream, aud does not oc¬ 
cur anywhere else—the banks sometimes contain sinks and subterraneous cavities, 
whioh would require judicious localities to prevent the water from escaping around the 
dams. * 

About 10 miles above the Great Falls the north fork forms junctions with the main 
stream. This affords a descending navigation of about 20 miles for flat-boats, and is 
thought capable of further improvement. There is uo doubt, also, that Rough Creek 
oan be rendered navigable by slackwater to a point far above the termination of our 
survey. I discovered little diminution in the width of the stream, and an ample 
supply of water. Some few small islands, or rather tow-heads, occur in this stream, 
but none of any magnitude. It will be seen that this stream has its origin in Hardin 
County, and for some distance from its source is said to afford fine water-power and 
excellent sites for all kinds of machinery, which would no doubt be taken advantage 
of were a good navigation secured below. It forms the boundary line between Breck- 
enridge and Grayson and runs through near the center of Ohio County. Throughout 
nearly its whole course it passes through one of the most finely-timbered regions in 
the Western country, and were locks and dams constructed and a portion of the sur¬ 
plus water applied to sawing plank and lumber, a. traffic would immediately spring 
up iri these articles surpassing, perhaps, the whole present trade of the country. Coal 
of the best quality is to be met with in every direction, and must shortly form a profita¬ 
ble export. Copperas is also abundant, and there is no doubt that iron ore exists in 
great quantities. From Green's Mill, t. the Great Falls, to the mouth, and in fact 
upon ©very tributary between those points, are wide-spread bottoms, which experience 
has proved to he the best of grass and grazing lands.’ Hay has always commanded, 
and must Continue to command, fine prices in the Southern market; the exportation of* 
this article, which would be the result of improving the stream, would be a lucrative 
employment for the owners of these lands. These are some of the articles of commerce 
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-which for the want of it better mode of conveyance to market have lain dormant. The 
stream of late years lias been obstructed by high mill-dams, which have rendered the 
descending trade s® uncertain that an estimate of its present exports, were I able to 
give it correctly, would form no data from w hich to ascertain the extensive traffic that 
must immediately spring np were certain navigation insured. Maps of the several 
streami! surveyed hy our party are .now in progress and will b© forwarded you an soon 
as completed. 

H. D. Taylor. 

Mr. Alonzo Livermore, 

. Principal Engineer of Green and Barren Navigation. 



Boundary of section, 
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From mouth to Hartford. 

From Hartford to Hedge's Fori.. 

From Hedge’s .Pori, I® eomb of 
Taylor's (Hlne's) Dam. 

From Taylor 1 ■ to pool of Luu- 
di urn’s Dam. 

From Lun feu*! * • to oomb of 
Green’s Dam. 

From Green’s toFrmak’s old mill 
From Frank’s to Lampton’ii old 
milL 
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104. If 
114.25 


10.927 
1L 591 


78.509 

89L436 

101.027 


Remarks. 


As per Foster’s report. 


Whole fall of dam and 
ripple, 7.908. 

Whole rail of dam and 
ripple, 5.320. 

Whole fall of dam and 
ripple, 13.354. 


From the mouth to Lampton’s Mill, distance 114 miles, the total lockage 101 feet, 
7 feet of which will he overcome by Dam No. 2, in Green River, leaving 94 feet to be 
overcome by future works. This stream will be divided into two divisions. 

Ftr$i dhmon .—From the month of the stream to Green’s Mill, in Grayson County, 
distance about 81 mites and a lockage of 60 feet. The bank® are highly favorable for 
high lift*; hence five dums and locks will he sufficient to make slackwater this dis¬ 
tance. 

The locks should be made 22 feet wide and 120 in the chamber. The dams will 
be about 110 feet long, and the whole estimated cost, including all items, $9,500 each. 
Clearing the banks is worth $180 p&r mile. 

60 feet of lockage, at $2,000 per foot....... $120,000 


ou reel or joci ge, at ft, 
5 dams, at $9,500 each. 
81 miles clearing banks 
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Second division. —Distance 33 miles and 34 feet of lockage, 
made slackwater with two dams, which may be estimated to 
first division. Clearing banks also the same per mile. 

34 feet lockage, at $2,000 per foot.... 

2 dain.li, at $9,500 each......................................... 

..Dili, lies clearing hanks...... ...... ................... 


• • 


• m m m m 


m • • 


Add 10 percent, for contingencies 


m m> m m 


...... $ 120,000 

...... 47,500 

...... 14,580 

182,080 
18,208 

..... 200,288 

division can be 
the same as the 

...... $ 68,000 

. 19,000 

. 5,940 


92,940 

9,294 

102,234 


• * • • • • m m m m 


RECAPITULATION. 


$200,288 
102,234 


302.522 





First division.. 
Second division 
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REPORT OF MR, A. LESLIE DUVALL, ASSISTANT ENGINEER. 


United States Engineer Office, 

Cinchinati y Ohio , January 22, 1885. 

Sir: 1 respectfully submit the following report of a survey of Rough River, Ken¬ 
tucky, made in accordance with your orders, from Phipp’s Mill (a little over half a mil© 
above Hartford, Ohio County, Kentucky) to its mouth, at Livermore, McLean County, 
Kentucky, a distance o£29f miles. 

I began the survey December 23, 1884, and completed it January 3, 1885. I was 
delayed several days by ice And very bad weather combined. • 


delayed several days by ice and very bad weather combined. • 

1 ran a compass line, following all the bends in the river (which is very crooked), 
and a line of levels along the banks, faking bottom and surface elevations at convenient 
points, so as to construct a profile, and put in substantial bench-marks, well described, 
and located about 3 to 3$ miles apart. 

The hanks of this river are alternately high and low, and are generally covered with 
a good growth of timber, and in many places thickets and cane-brakes. 

This river varied in width at water-surface (at time ot survey) from 80 to 173 feet, 
the narrowest part being tinder the bridge at Hartford. It was 113 feet wide at 
Phipp’s mill-dam, and 173 feet at its mouth, where it empties into Green River at 
Livermore. It receives seven tributaries between Hartford and its mouth, six of 
which are above the old lock and dam, the ruins of which are 7 miles above Liver¬ 
more. Four of these streams—viz, Muddy and Grassy creeks on the left, and No 
Creek and Harnett’s Creek on the right—are considerable tributaries. The dimensions 
of the old lock and dam, as near as I could get them, are as follows: Length over ail 
177.8 feet; width of lock-chamber, 32 feet; distance between quoins, 134.8 feet; pres¬ 
ent height of lock-walls above lower miter-sill, 14 feet; land-wall, 10 feet thick, with 
counterforts at each end 8 feet wide running back 60 or more feet from face of wall. 
The river-wall is 13 feet thick. 

This lock is of timber crib-work filled with broken stone, aud is now in ruins. 

The dam, as near as I can judge, was about 90 feet long, one end resting at the 
head of the river-wall and the other on a crib abutment, and had a 9-foot lift. 

The distances between principal points via the river are as follows: F/om Phipp’s 
Mill to Hartford, 3,040 feet, or a little over one-half mile ; from Hartford to old lock 
and darn, 22£ miles; from Hartford to Livermore, 29± miles; from old lock to Liver¬ 
more, 7 miles. The distance in a straight line from Hartford to the old lock is 9.25 
miles, and from Hartford to Livermore it is 12.88 miles. 

The elevations are as follows; Taking the lower miter-sill of the old lock referred 
to as zero, then the pool below the old lock with the water at crest of Dam No. 2 at 
Rumsey, on Green River, would be 3.22 feet, which is evidently the amount of water 
expected over this miter-sill. The elevation of a pool at Hartford with 4 feet of 
water over the ripple at that place would be 11.96 feet, showing a fall of 8.74 feet. 
Therefore it would require a dam of 8.74 feet lift at; the old lock, or with its crest at 
an elevation of 11.96 feet above the present lower miter-sill of said lock to give 4 feet 
of water over the ripple at Hartford. I therefore estimated that th$ lift of the old 
dam was 9 feet. 

The lift of the dam at Phipp’s Mill with 4 feet of water over Hartford Ripple is 7.62 
feet, making the elevation of the pool above that dam 19.58 feet above lower miter- 
sill of old lock, or a fall of 16.36 feet from the pool above Phipp’s Mill to the pool 
below old lock or the back-water from Dam No. 2 at Rumsey, on the Green River, 
W'hen the water is level with the crest of said dam. 

There is a coal-bank opened 4$ miles below Hartford, and a coal out-crop at the 
Narrows, 2 miles further down. 

I do not know of any other places where there is coal so convenient to the banks 
of the river, and am not aware that any shipments of coal have been made via the 
river from the bank opened. There are evidently large timber and stave shipments 
on this river, judging from the logs and rafts cut and fioatiug, aud the number and 
capacity of the stave-yards I passed while making the survey. 

I have not sufficient data to make any statement as to present or prospective com¬ 
merce beyond that just mentioned above. • 

, I submit herewith two estimates for the construction of a stone lock and timber crib- 
dam and abutment, one if the foundation should b© rock, and the other if it should be 
necessary to build on pile and timber foundation, I also append an estimate for 
clearing the banks of overhanging trees and for snagging from the mouth of the river 
to Hartford. 

Very respectfully, your obedient servant, 

A. Leslie Duvall, 

Assistant Engineer, 

Capt. Jas. C. Post, 

Corps of Engineers, U, S. A. 


I therefore estimated that th$ lift of the old 
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ESTIMATE FOE THE CONSTRUCTION OF A LOCK AND DAM ' 1 ON ROUGH RIVER, KENTUCKY, 

ON ROCK FOUNDATION, LOCK 178 FEET OVER ALL. DAM 150 FEET LONG. 


Removing ruins of old lock and dam, 2,412 cubic yards of material, at $1 

per cubic yard ........................................................ $2,412 

Excavation for lock 5,664, abutment 788=6,452 cubic yards, at 25 cents.... 1,613 

Coffer-dam around lock-site ...................... ....................... 3,925 

2,766 cubic yards stone masonry in lock, at f 10 per cubic yard ............ 27,660 

Dam 150 by 32 by 14.5 feet ..... 3,855 

Timber and stone abutment* ISO feet long ; counterfort, 130 .. 4,653 

Four gates, at |500 « m m m mmmmmmmmmm *«*•••• mm m m m m m m mm mm mm mmmm 9mmrnmmmmmmmm mmmm 2,000 


00 

00 

00 

00 

00 

00 

00 


Engineering and contingencies, 10 per cent 


<• m m m mm 


• m m m 


m m <m m mm 


m m m m m * • • m 


m m m m 


m m m m m m ••••«•• m 


m m m 


• • m m m m 


46,118 00 
4,611 80 

50,729 80 


ESTIMATE FOR THE CONSTRUCTION OF A LOCK AND DAM ON ROUGH 

TUCKY, ON PILE AND TIMBER FOUNDATIONS, I.OCK 178 FEET OVER 

FEET LONG. 


, KEN- 

ALL, DAM 150 


* « • 


* m * * • 


Removing old look and dam, 2,412 cubic yards, at $1..... 

Excavation for lock 5,664 and abutment 788=6,452 cubic yards, at 25 cents 

Piling and grillage under lock.. 

Piling and grillage under dam........ 

Piling and grillage under abutment. 

Coffer-dam around lock-site..... 

3,032 cubic yards stone masonry in lock, at $10 . 

Dam 150 X 32 X 14.5 feet __........ 

Timber and stone abutment 60 feet long, counterfort 130 feet.. 

Four gates.. 



a mt m m «- m » 


« m»t m m m » » « 


» * m 


m m » » <» « m m « m m m m m m » * * m m m « m m m 


fl» • • * m m m m « m m m » m m «i m ««i i®. * w 


» 


Engineering and contingencies, 10 per cent 


i»» a» into 


I O ILllikl I« » UI m * « 


m «> (to m> * * m m m m « » m m m 


m 




,412 00 
1,613 00 
20,116 00 
3,605 00 
1,105 00 
3,925 00 
30,320 00 
3,855 00 
4,053 00 
2,000 00 

73,604 00 
7,360 40 

80,964 40 




ESTIMATE FOR .REMOVING OBSTRUCTIONS TO NAVIGATION IN ROUGH RIVER, KEN¬ 
TUCKY, FROM ITS MOUTH TO HARTFORD, OR FOR A DISTANCE OF 30 MILES UP. 

For deadening and removing the overhanging trees and snags projecting 
from the banks, and for removing snags from the bed of the river for a 
distance of 30 miles from the month up, at $200 per mile..$6,000 00 


COMMUNICATION 


When we come to estimate the amount of commerce that would be subject to th© 
Rough River, we can at best but make an estimate. 

The distance in a straight line from the mouth of the river to the Falls of Rough is 
well known by all the residents of the Rough River section to be at least 40 miles; 
that a breadth of country on the north side of the river 10 miles in width, the 
products of which would find an outlet would be readily assented to by all; this 
would make 400 square miles. On the south side of the river, on an average of 5 
miles, would increase the square miles 200, thus making the country tributary to the 
commerce of the river 600 square miles. 

Besides this, that portion of the country around the falls east and north and 
southeast would add at least another 100 square miles at a very low estimate. Thus 
we have 700 square miles of rich agricultural lauds, yet sparsely settled when com¬ 
pared with the largo population it would sustain, and clothed with a fine growth of 
the very best quality of timber, consisting of all the varieties of the oak, poplar, and, 
towards the upper part of th© stream, cedar, besides all along the whole length, for 
more than feO miles by the meanders, sweet gum beech, locust, black walnut, ash, 
hickory, and large sassafras, besides other kinds of wood and timber. 

Building stone, both lime mud sandstone, is abundant, with bituminous coal along 
three-fourths of its course. What may be the future possibilities of th© latter as to 
what it will add to the carrying trade of th© river it is now impossible to state. The 
lumber trad& both in the log and sawed, is immense, and has to be carried on only 
in four months of the year, and it is confidently believed by those well posted in the 
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lumber trade that with constant navigation the year mound the lumber business would 
double its annual magnitude. 

In a conversation the writer bad a few days ago with Col. W. H. Moore, of Hartford, 
who has been extensively engaged in the lumber trad© for several years past, he gave 
it as his decided opinion that the annual run of logs out of the K nigh River and, its 
tributaries was fully 25,000 logs per year that would average 400 feet to the log, thus 
making of Lumber iu the log per year of 10,000,000 feet, worth, ou an average, at least 
$15 per M., aggregating the vast sum of $150,000, and that half that amount was 
shipped out in sawed lumber, making the sum $225,000 per annum. 

He stated further that with the river made navigable the year aroaud, he fully be¬ 
lieved that the quantity of timber made would be doubled. 

The agricultural products of 700 square miles would seek an outlet by the river. 
Of these products tobacco is the largest, and putting the production of that article 
at the very low average of 7 hogsheads to the square mile, would give, say, 5,000 hogs¬ 
heads of tobacco, worth on au average $150 per hogshead, we have the value of 
the tobacco crop that would go out of the river annually, the vast sum of $750,000. 

Add to these articles wheat, com, oats, potatoes, eggs, &c., these would make of 
themselves a large sum, bat as we have no data to estimate these articles, as they, for 
want of transportation, have not been raised beyond family consumption. But it is 
confidently asserted that as soon as the means of a market were at baud a large trade 
in these articles would follow. 

The incoming commerce of the country has been alluded to, and when we come to 
estimate tli© value of it aud add it to the outgoing trade we have an amount vastly 
over a million of dollars. 

One point, Hartford, on said river, of 1,000 inhabitants, pays an annual freight on 
incoming trade of nearly $20,000. There aro many other points where incoming trade 
is distributed, though none of them as large as Hartford, yet in the aggregate they 
would amount to much more. 

An allusion has heretofore been made to the possibilities of the coal that would 

move on this river if once mad© navigable. The allusion made of coal is also true of 
iron, as many large deposits are known to outcrop near the river, aud no doubt would 
be profitably worked if reliable transportation was provided. Lead with a percent¬ 
age of silver in it has also been found near the river. • 

What we have now partially developed is but an earnest, vastly to be multiplied 
by the improved navigation of the Rough River. Capital and labor will fiud a re¬ 
ward which has heretofore been denied to both. 

Respectfully, but hastily, submitted. 

A. B. Baird. 

We have just read the paper prepared by Judge A. B. Baird, aud heartily indorse 
all he has written. 

Signed by S. W. Auderson and 42 others. 


LETTER FROM THE GREEN AND BARREN RIVER NAVIGATION COMPANY, 


Green and Barren River Navigation Company, 

Bowling Green t Ky n April 2, 1884. 

Your letter of the 31st ultimo is at hand. In reply would say this company has 
never exercised any control over the tributaries of Green and Barren rivers, aud al¬ 
though our charter may give us such right, I will say that w© relinquish and surren¬ 
der all such rights and privileges to auy company who may want to improve these 
tributaries, kuowiug that the increase iu our business on the main rivers will amply 
compensate us for such surrender. 

Will aid and assist you in any way we can. Would like to see a regular Rough 
River packet from Hartford to Livermore. 

Yours, truly, 

John A. Robinson. 

A. B. Baird and others. 


AN ACT to grant the consent of the State of Kentucky to the acquisition by the United States of cer* 
tain lands bordering on Rough River iu said State, for the purpose of constructing canals, or erect¬ 
ing thereon dams, abutments, locks, lock-keeper's dwellings, offices, and all necessary structures for 
the construction and maintenance of slack water navigation on said liver, and ceding jurisdiction 
over the same, and for imposing tines and penalties for willful injuries to the grounds, buildmgs, and 
appurtcnances acquired under the provisions of this act. 

J3e it enacted by the general assembly of the Commonwealth of Kentucky, Sec. 1. That 
whenever the United States shall make an appropriation, and shall be about to begin 
the improvement of Rough River, within the State of Kentucky, by means of locks 
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and permanent or movable dam or dame with adjustable chutes, or by means of a 
canal, or any suitable structure to procure an easy and safe passage of boats, then 
the consent of the State of Kentucky is hereby given to the acquisition by the United 
States, by purchase or by condemnation, of any lands, buildings, or other property 
necessary lor the purpose of erecting thereon darns, abutments, locks, lock-keeper^ 
dwellings, chutes, and other necessary structures for the construction and mainte¬ 
nance of slack water navigation on said river, or for the purpose of constructing ca¬ 
nals on the same, and the said United States shall have, hold, use, and occupy the 
said land or lands, buildings or other property when purchased or acquired, as pro¬ 
vided for by this act, and snail exercise jurisdiction and control over the same. 

8ec. 2. Be it further enacted , That in case of failure of the United States to agree 
with the owners of any such lands as the United States may deem necessary for the 
purposes named in the firsl section of this act, it shall be lawful for the United States 
to apply for the condemnation of such land by petition to auy judge of a court of 
record in or nearest to the county where the land may be situated, either in term time 
or in vacation, notice of the time and place of such application having been first duly 
given by publication for thirty days prior to the day of such application in Borne 
newspaper of general circulation, published in the county where the land lies, or if 
the owner or owners reside in the State of Kentucky, by personal service upon the 



of the connty w 




to be taken, shall report in writing to the said judge the amount of damages to be 
paid to the owner or owners of such land, which report, npon confirmation by said 
Judge, shall be held as final and binding npon said owner or owners of said land; and 
upon the amount of such damages being paid to the owner or owners of said land, the 
title of such land shall vest in the United States, and said land shall be exempt from 
all taxes and assessments so long as it shall remain the property of the United States. 

Skc. 3. And be it further enact* , That* if any person or persons shall willfully or mali¬ 
ciously injure any of the lands, buildings, or other pr6perty acquired or held under 
the provisions of this act, such person or persons shall be liable to a fine of not leas 
than twenty dollars, and to an imprisonment not exceeding six months, or both or 
either, at the discretion of the court,'said offense to be prosecuted in any court of 
competent jurisdiction. 

Sec. 4. This act shall take effect from and after its passage. 




AN ACT to change the name of Rough Creek, 



name of Rough Creek 
of Rough River. 

Skc. 2. All acts in < 





and other counties, to that of Rough 


That the 
d to that 












repealed. 




AN ACT to vacate and annul an act entitled “An act to incorporate the Rough Creek Navigation and 
Manufacturing Company, ” approved March eighth, eighteen hundred and fifty-six, and the several 
amendments thereto. 


amendments thereto. 

Be if enacted by the general assembly of the Commonwealth of Kentucky , Skc. 1. That 
whereas the Rough Creek Navigation and Manufacturing Company was incorporated 
by an act of the general assembly, approved March eighth, eighteen hundred and 
fifty-six, and whereas the organization perfected under said act has ceased to exist, 
and all the rights, powers, and privileges created, authorized, and vested in said com¬ 
pany by the terms and stipulations of said act have been abandoned for fifteen years 
Last past; therefore, be it enacted, that all the rights, powers, and privileges author¬ 
ized and conferred in said act, and the several amendments thereto be, and hereby are, 


ized and conferred in said act, and the several amendments thereto be 
canceled, vacated, and annulled. 

Skc. 2, This act shall be in force from its passage. 

Approved May 12, 1884. 


ereby are, 
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E E g. 

REPORT UPON THE CONDITION OF THE GREEN AND BARREN RIVERS, 

KENTUCKY. 


United States Engineer Office, 

Cincinnati, Ohio, January 27,1885. 

General: The river and harbor act of July 5, 1884, contained the 

following paragraph, viz: 

* 

The Secretary of War is hereby directed to report to Congress at its next session, 
or sooner, if practicable, the condition of the Green and Barren rivers, * * * anil 

the provisions and estimates of cost necessary to relieve the same from incumbrance 
with a view to such Legislation as will render the same free to commerce at the earliest 






















nearly all of which is contained within the State. Their general direc¬ 
tion is northwest, and the Green, after receiving the waters of the Bar¬ 
ren River, empties into the Ohio, about 8 miles above Evansville, Ind. 

About fifty years ago the State of Kentucky undertook the improve¬ 
ment of these rivers by locks and dams. Six locks and dams upon the 
Green River, and one upon the Barren, were placed under contract. 
Of these, four locks and dams upon the Green, and the one upon the 
Barren, were completed, and the slackwater system, as it now exists, 
was opened to navigation in 1841. The two additional locks and dams 
upon the Green River were not constructed. 

The first lock and dam on the Green River was placed at Spottsvtlle, 
8 J miles from the Ohio; the second at Ramsey, 51J miles from the first; 
the third at Rochester, 43£ miles from the second; and the fourth at 
Woodbury, 41£ miles from the third. No. 1, Barren River, is at Green 
Castle, 15 miles from No. 4, Green River. 

These five locks and dams, together with the backwater from the 
Ohio, give continuous navigation for a draught of 4 feet from the Ohio 
River to Bowling Green, a distance of 175 miles. They are owned by 
the State of Kentucky, and were operated by the State until 1868. 

to its control for a period of thirty years. A copy of the act granting 
the charter is inclosed herewith as Appendix A. It is staked in the 
preamble as a reason for this transfer that the works were largely in 
debt, and that they had been a constant source of expense to the State. 
This has been denied by those who opposed the charter. An interesting 
discussion of this subject may be found in the report of Maj. W. E. 
Merrill, Corps of Engineers (Report of Chief of Engineers for 1880, page 
1824). 

Under the arrangement made, the Green and Barren Navigation Com¬ 
pany became the practical owners of the property belonging to the State 
of Kentucky upon these rivers. This property consisted of the locks 
and dams, and the land adjacent thereto, with the buildings and the 
water-power resulting from the dams. 

The .act regulated the toll on passenger and freight steamboats, which 


”| ^ ^ ^ ^ ^ ^ ^ ^ Pu ' j|| 

A copy of the act granting 
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was to be eompnted by their fall or deck tonnage, according to the 
custom house rules, as follows; 

Per ton at the lower lock (Spottsv lle)................$0 50 

Per ton at the second lock (Ramsey)......... ................................ 30 

Per ton at the third lock (Rochester) ........................................ 20 

Per ton at the fourth lock (Woodbury)... 10 

Per ton at the fifth lock (Green Castle) ...................................... 10 

Total per ton for one w ay *..... 1 S!Ct 

Or $2.40 per ton for ronnd trip. 

This, for a boat of 160 tons, whether loaded or light, would amount to 
$180 from the mouth of the river to Bowling Green, and for a round 
trip $360. The company was also authorized to collect a toll upon each 
passenger, but the amount was not stated in the charter. At the pres¬ 
ent time the passenger charges upon the company’s boats, including this 
toll, vary from 3 cents to about 10 cents per mile, according to the dis¬ 
tance traveled. 

PRESENT CONDITION OF THE RIVERS. 

The navigation of the Green and Barren rivers, as far as the slack- 
water system extends, is in good condition. The locks are serviceable, 
and are built of coursed masonry. All the land-walls, which were orig¬ 
inally built too thin, have yielded, with exception of the one at No. 4 
(Woodbury), to the pressure of the earth behind them. That of the lock 
at Booisey leans more than a foot, and has been tied back with, iron rods 
to a crib sunken in the earth in its rear, to prevent a continuance of 
the action and the wall from falling. It seems to be in a staple condi¬ 
tion at present, but it is exceedingly doubtful how long it will remain 
A mill-race behind the land-wall at Woodbury prevents it from re¬ 
ceiving as much pressure as the others. 

The lower gates of all the locks are new, and are good and substan¬ 
tial. The upper gates are much older, and generally out of repair. 

All the dams are wooden, and are composed of cribs filled with stone 
covered with sheeting. They are apparently strong and firm, and bear 
evidence of recent repairs. 

The abutments of Nos. 1 and 2 are of masonry, and at No. 3, Green 
Biver, and No. 1, Barren Biver, are natural rock bluffs. That at No. 4 
is composed of wooden cribs. The latter needs some repairs. 

For additional details of the locks and dams attention is invited 
report of Mr. A. L. Duvall, who made the detailed examination of 
works, and the survey of the lock-sites, which is herewith inclosed. 

The pools of the dams are somewhat obstructed by snags and fallen 
trees, and althongh they are not sufficient in number to interfere with 
navigation during the day, they render running at night dangerous. 

No examination was made of the rivers above the limit of slackwater 
navigation, as it was believed that the act of Congress referred alone 
to the portion were the incumbrance imposed upon commerce by the 
Green and Barren Navigation Company exists. The condition of the 
npper rivers was stated fully in the report of Major Merrill, heretofore 
referred to, and it is not probable that much change, if any, has taken 
place since that time. 



CONDITION NECESSARY FOB FREE COMMERCE. 

As these rivers are controlled by the Green and Barren Navigation 
Company, whose charter extends to March 9, 1898, a little more than 
thirteen years from the present time, it was necessary, in order to com- 

120 ENG 






1906 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMY. 


ply with the second portion of the act of Congress before quoted, which 
refers to tha provisions and cost necessary to rentier these rivers free to 
commerce, to ascertain if the company would release its control of these 
rivers, and upon what terms it could be effected. Accordingly a letter 
for this purpose was addressed to the president of the company, in which 
a statement of the yearly amount of commerce upon these rivers was 
also requested. 

In reply, the letters forwarded with this repeat as Appendix B were 
received. 

In these it is stated that for the sum of $400,000 the company will 
transfer to the Government its rights and privileges to collect tolls, 
and will convey whatever claims it may have in the property acquired 
by its charter from the State of Kentucky, giving the United States 
free and unrestricted control of all the locks and dams upon the Green 
and Barren rivers. The company claims to have expended at least 
$30u,000 in making the necessary repairs to the locks and dams to put 
them in working order and to preserve them in their present condition. 
It is also stated that the company’s boats, which are the only ones ply¬ 
ing these rivers regularly, carry yearly about 50,000 tons of freight, 
which is estimated to be four-fifths of the commerce upon the rivers. 
According to the statement made, the company receives about $10,000 
annually for tolls upon the remaining one-fifth. Assuming that the 
other four-fifths pay toll in the same proportion, it results in a total tax 
of $50,000 upon the present commerce of these rivers, or estimating the 
total valuation of the commerce at $6,000,000, as suggested in the letter 
of the president of the company, it is a tax of five-sixths of 1 per cent, 
upon the value of every article passing through the locks. 

This statement is sufficient to clearly show the restrictions which are 
imposed upon commerce in this locality, and to fully account for its 
slow development. The resources of the valley drained by the Green 
and Barren rivers are very great. It abounds in timber, coal, and iron, 
besides being in great part a rich agricultural country. Should the 
United States purchase the rights of the navigation company, these in¬ 
terests with free locks would undoubtedly receive a great impetus, and 
would rapidly develop into large proportions. 

lu determining whether the valuation, $400,000, placed by the Green 
and Barren Navigation Company upon their right to collect tolls, &c., 
upon these rivers is too great, it has been thought best to establish a 
comparison between that sum and the probable amount that the charter 
will net the company during the thirteen years before its expiration. 

Assuming the receipts from tolls, &c., to be $50,000, as before stated, 
and the expenses of operating'and making repairs to be 12,000 annually, 
the net receipts of the company will be $38,000 a year. The question 
then becomes, What is the present worth of an income of $38,000 a 
year, paid annually at a certain per cent ? This has been calculated by 
the ordinary formula for annuities, at compound interest, and the re¬ 
sults are as follows, viz: 


At 6 per cent 
At 5 per cent 
At 4 per cent 
At 3 per cent 


m m m- m m m m m m m m • m % m m m m m <■••••• ••••■#• m • • *» •••••••«*•• m • 

m m m m m m » • m • m, m m m m m. mm 

• m m m m m m *«*«»*«*« m m «• • m m m m m m m m m m m •> • • ••»*»••• • m m m mm 

• <•*<*• m m m m m m m m m m •••■»•• • m m m m m • m m m m m m m m m o m m m m m m m m m 



$336,401 84 
356,955 66 
379,454 70 
404,128 48 


In estimating the annual expenses likely to be incurred, the present 
condition of the works has been considered. 

To give an idea of the expenses of similar works upon another river, 
a table has been compiled from the reports of the Monongahela Naviga¬ 
tion Company, giving: the aunual cost for eleven, years of the operating 
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expenses and repairs upon the eight locks and six dams upon the Monon- 
gahela River. It is as follows: 


Statement of cost of expenses and repairs made by the Monongdhela Navigation Company 

upon eight locks and six dams in operation upon the mongahela River . 


Years. 

Expenses. 

Repairs. 

Total. 

Remarks. 


$81,317 66 

$22,408 02 

$53,756 58 


Jll 873 m rn m m m m 

JjLl ii ™1|| a> m m m mm m m m m m m m m m m m 

86,424 41 

46,058 15 

83,382 56 

One dam seriously damaged by ioe. 

Renort oonld not be oblainAil' 

# m m • m m <m m m w w m m m m m m • 

35,617 62 

44,870 20 

80,487 82 

Two dams damaged by ice. 

•••!■« m m m m mt m ft m w® a m m 

32,684 57 

22,873 13 

56,657 70 


Jtll3f77 ««»•••• m m m m m m • • m m m m 

35,568 73 

85,360 30 

70,949 12 

One lock damaged by ioe. 

*••••• • • • • • • ••••••! 

35,584 61 

25,066 68 

61, 501 29 


• HP mmmm'mm'mmmmmtmmmmmwm 

82,745 68 

27,102 59 

59,848 27 


I'lEfclJhlii • • • m m iw mmmmmmmmmrnw * 

1 jjjj f 146 12 

24,438 80 

59,585 01 


Ml m m m m m m mmmmmmmmmm « ■ ^ 

t 88,805 33 

HKZil 

117, 874 77 

Two clams BOTioiisly tiiiSi 

tflGit • in at at a • gt >, an m m «■■■«■! 

46, 036 38 

84,498 56 

80,534 94 



41,8®# IS# 

44,409 62 

86,274 12 

Leak In lock wall. 

Total for 11 years.... 

■EflEQni 

408,456 57 

■urn 


Average per year... 

36,478 «» 

37,132 41 

73,611 11 




average cost of maintaining these works is thus seen to be 
in excess of the amount allowed for expenses and repairs upon 
the Green and Barren Navigation Company. Jt should be ob- 
ser.ved, however, that the business of the Monongahela Navigation 

Company is much greater than that of the Green and Barren Naviga¬ 
tion Company, which causes greater cost for ser.vice, and also that the 

locks and dams of the former ar© often greatly injured by ice, from 
which those of the latter are comparatively free, as the occurrence of 
heavy ice in the Green and Barren Rivers is exceptional. 

It mast 1b© borne in mind, even should the United States purchase 
the interest of the Green and Barren Navigation Company in the locks 
and dams, that, under the charter, all the property would revert in thir¬ 
teen years to the control of the State of Kentucky, who merely leased 
them to the Company. If it should be contemplated by Congress to 

purchase, I would suggest before any appropriation be made 
this purpose that the State of Kentucky be asked to cede 
to the United States all the locks and dams, lands and buildings in 
question 




by five 
and five 
obedi 








works. 



Brig. Gen. John Newton, 

Chief of Engineers , U. 8. A . 


* showing 

of 

servant, 

Jas. C. Post, 

Captain of Engineers* 


Appendix A. 

AN ACT to incorporate the Green and Barren Elver Navigation Company. 



possible, wad be. 
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lieving that object can be accomplished by letting it to an incorporated company: 
Therefore, 

Be it enacted by the general assembly of the Commonwealth of Kentucky: 

(1) That J. A. Robinson, J. V. Sprowle, W, S. Vanmeter, C. J. Vanmeter, E. B. 
Seeley, H. C. Murrell, William Brown, D, C. Turner, C. J. Smallhouse, and their as¬ 
sociates and successors, be, and they are hereby, created a body corporate with the 
mime and style of the Green and Barren River Navigation Company, and shall have 
perpetual succession during the term of thirty years, and in that name may sue and 
be sued, make contracts, and transact all their legitimate busin ss as incorporation; 
may use and change their common seal and make suitable bydaws for the regulation 
of the affairs of the company, and to regulate their elections to fill offices, vacanctes, 
and it) all things not inconsistent with the laws of the laud. 

(2) That the said Green and Barren River line of navigation and their tributaries, 
together with the grounds, houses, water-works, rents, profits, tools machinery, im¬ 
plements, and appurienances, and all the franchises thereunto belonging or appertain¬ 
ing, be, and the same are hereby, loaned and conveyed unto the corporators named 
in the first section of this act, and to their associates, successors, executors, heirs, 
and assigns, for and during the term of thirty years from and after the time they get 
possession thereof; and it shall be the duty of the goveuor of this Commonwealth to 
canse possession thereof to be delivered unto them as soon after the passage of this 
act as they or any of them who mag choose to accept may give notice of readiness to 
receive it upon their complying with all the conditions precedent herein provided. 

(3) The business of the company may be to use and suffer to be used said line of 
navigation for all purposes of navigation, and also the water power, property, rights, 
appurtenances, and all the franchises thereunto belonging, as they may direct, not 
inconsistent with the purposes of said line as expressed by law; and as an auxiliary 
to said business and to facilitate commerce and trade, anti. to develop the resources of 
wealth along said line, it may also be their besincss to open and work coal mines and 
other mines and to deal in the products thereof, as also in the products of the couutry 
and other things, as well as in the work of machinery and navigation on said line. 
They may also lease, bny, sell, hold, and otherwise acquire and dispose of any real and 
personal estate, by any manner not prohibited by law, the same a* a natural person, 
and may do all necessary or advantageous acts in the sain© way in the transaction of 
their business, not inconsistent with the constitution of this State or of the United 
States. 

(4) It shall be the business and duty of said coin puny to use due diligence in keep¬ 
ing up said line of navigation in good repair, and to return it and all its appurte¬ 
nances at the expiration of the lease in good condition as at present, or unless pre¬ 
vented from so doing by unavoidable causes, and to hold the State harmless in the 
premises, and to pass and permit all boats, crafts, and other things to navigate said 
rivers, according to certain specified rates herein prescribed as tolls, which shall inure 
to said company. 

(5) (Organization, &c., of company) * * * and a prior lien is hereby retained 
by the Commonwealth against all the property, rights, and franchises of said com- 

E any, as security to said Commonwealth for the faithfnl performance of all the duties 
erein imposed upou said company ; and no individual of said company shall be bound 
for said company beyond the interest be may have therein. 

(6) All tolls shall inure to the company, and the rate of toll on passenger and freight 
steamboats, and other boats carrying freight other than coal or stone, shall be regn- 
lated by their full hull or deck tonnage, according to the custom-house rates as to the 
management of tonnage : Provided , That the rate of toll for such boats passing such 
locks shall not exceed per ton, measured as aforesaid, fifty cents at the first lower lock, 
and thirty cents at the second, and twenty cents at the third, and ten cents each at the 
two other upper locks, and the same for returning; and for each passenger, and for all 
other boats, barges, skiffs, and other water crafts, loaded and empty, including rafts 
and other things passing said rivers, they may establish tolls from time to time not 
exceeding the present rates established by the board of internal improvement as ap¬ 
plicable to the Kentucky, Green, and Barren river lines of navigation at this time. 

(7) (Transfers of interest, &c.) 

(8) (Liabilities for damages.) 

(9) (Steamboat*,rafts, &c., shall obey company's rules.) 

(10) (Penalty for willful injury of works.) 

(11) It shall be the duty of the company, or such of them as may choose to accept 
the provisions of this charter, together with their associates whom they may choose 
to associate with them, to execute their bond to the Commonwealth of Kentucky, 
with security, the solvency of which to be approved by the governor of said Common¬ 
wealth, and be attested by him under the seal of hia office, which bond shall be in 
duplicate, one copy to be retained by the State and the other "by the company. The 
conditions of the bond shall be as follows: “ In consideration of the and ;urbed 
possession of the Green and Barren River line of navigation and. its tributaries, to- 
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gether with its grounds, houses, water-powers, rents, profits, tools, machinery, im¬ 
plements, appurtenances, and all its franchises thereunto belonging or appertaining, 
now to be delivered to ns, the undersigned, to hold for thirty years, tinder an act of 
the legislature incorporating the Green and Barren River Navigation Company, ire 
accept the same, and as <i company aforesaid are bound hereby in the penal sum of 
1500,000 to perform the duties and obligations imposed by said act of the legislature, 
find lo return the same In good order, as set out in said act, subject to the conditions 
therein expressed. Given under our bauds and corporate seal of said company this 

-day of-, 18—Which bond being executed by the parties aforesaid, and 

approved as aforesaid, and attested by the governor, shall entitle the company and 
their associates to all the rights conferred by this act: iPronided, however, That said 


company may associate others with them before or after the execution of said bond: 
And provided further, That the Commonwealth shall have a lien upon all property of 
said company to secure a compliance with the stipulations of said bond. 

(12) This act to be in force from its passage. 

Approved March 9, I860. 


AN ACT to amend and explain an act entitled “An act to incorporate the Green and Barren River 


xpiara an a 
Navigation 


Company,” approved 


' incorpoF 
March 0, 


1868. 


Whereas an act entitled “An act to ^incorporate the Green and Barren River Navi¬ 
gation Company,” approved March 9, 1868, authorizing said company to collect cer¬ 
tain tolls from boats and other things navigating said rivers accordiug to the rates 
established by the board of internal improvement, as then applied to the Kentucky, 
Green, and Barren river lines of navigation; aud whereas the rates so established as 
applicable to the Kentucky River are not deemed applicable to Green and Barren 
lovers, and are misleading; and whereas complaints have been made that said com¬ 
pany have violated the spirit of their charter by giving it a wrong construction, to 
the prejudice of the public, and in making changes not contemplated therein, and 
that are not authorized by law ; and whereas it is clear that said company have 
Tested rights under their said charter that cannot be impaired, but which may tie 
confined to their just and legitimate limits: Therefore, to explain aud limit the rights 
of said company in the protection of the public, while at the same time the vested 
rights of the said company must b© respected : 

II U now uwactef by the general amembly of the Commonwealth of Kentucky: 

Section 1. That the charges herein prescribed and limited may be charged by said 
company against boats, barges, and things navigating said line of navigation, and 
no greater charges therefor shall be made. 

Sec. 2. That the rate of tolls authorized by said act to be charged against boats, 
according to the tonnage rule or principle, shall not apply to boats or tilings plying 
only between the dams; but all boats, barges, and other crafts plying only between 
the dams on slack water in said line of navigation shall not be required to pay any 
other or greater tolls than such as were established by the board of internal im¬ 
provement, and that were in force at the time of the passage of said act, and that 
pplicable alone to the Green and Barren river line of navigation, except as 
limited. 

Sec. 3. No boat used exclusively in towing shall be required to pay tolls according 
to the rules of tonnage as claimed under said act. Such hosts, in passing the locks 
and dams, shall only be required to pay two dollars therefor at each lock to said 
company. 

Sec. 4. The charge of two dollars lockage claimed nnder said act shall not bo paid 
on any raft of timber passing said locks and dams, but the charges shall be as fixed 
by the board of internal improvement, find it is as follows: For rafts fifteen feet wide 
and under, three cents per linear foot at each lock; over fifteen and under twenty feet 
wide, five cents per linear foot at each lock; rafts twenty feet wide and under thirty 
feet wide, six cents per linear foot at each lock; rafts thirty feet wide and nnder 
thirty-six feet wide, seven cents per linear foot at each lock. 

Sec. 5. No fiat-boat or barge starting from above the influence of slaokwater shall 
be required to pay any tolls"' except for passing through a lock, and that shall not 
exceed the rates prescribed by law. 

Sec. 6. No flat-boat or barge storting within the influence of slackwate r shall be 
required to pay exceeding two dollars lockage and three cents per liuear foot of each 
boat or barge at each lock; and the two dollars lockage herein authorized by thin sec¬ 
tion shall not be chargeable unless the boat or barge actually passes through th lock. 

Sec. 7. No flat-boat or barge loaded with coal or stone or sawed lumber shall be re- 
qaired to pay exceeding two dollars lockage and six cents per linear foot for such boat 
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or barge at each lock, but the two dollars lockage shall uot be chargeable unless the 
boat or barge actually passes through the lock. 

Sec, 8. This net shall take effect and be in force from and after its passage. 
Approved March 15, 1876. 


[Acts of 1878, page 513, chapter <132.1 
« 

Bi it enacted % the general assembly of the Commonwealth of Kentucky: 

Section 1. That section 5 of an act entitled “ An act to amend and explain an act 
entitled ‘An act to incorporate the Green and Barren River Navigation Company/ 
approved March 9,1868,” approved Mareh 15,1876, be amended by inserting after the 
word “ barge” the following: “ Or rafts of logs or timber of any kind,” 

Sec. 8 . That section 6 of said act be amended by adding, after the word “ barge,” 
whenever it occurs in said section, the following: “ Or rafts of logs or other timber.” 

Sec. 3. This act shall be in effect from and after its passage. 

Approved March 14 f 1878. 


REPORT OF MR. A. LESLIE DUVALL, ASSISTANT ENGINEER 

United States Engineer Office, 

dndnnatij Ohio , January 21, 1886. 

Sir : I have to submit the following report on surveys of the locks and dams on 
Green and Barren rivers, Kentucky, made in obedience to your orders. 

1 began the surveys November 28 and completed them December 20, 1884. 

lock and dam no. 1 . 

Tills lock is situated on the left or west side of Green Elver, at Spottsville, Hender¬ 
son County, Kentucky, 8| miles above its mouth and behind an island 1,225 feet long 
and 285 feet wide at its widest part. The loci; w approached at each end by a'narrow 
channel. At the upper end this channel is 820 feet long and from 65 to 73 feet wide, 
with a minimum depth of 5,5 feet in the middle. At the lower end the channel la 420 
feet long, 58 feet wide, with minimum depth of water In the middle of 4.5 feet. 
These channels require frequent dredging to keep them to the required depth. 

The dam at this place extends across the river from the outside of the island and 
lias a masonry abutment at each end; the abutment on the island is connected with 
the eastern lock-wall by a wall across the island, joining the upper counter-fort of 
said wall" with the upper connter-fort of the west abutment. These abutments and 
the wall across the island appear to be in good condition, with the exception that the 
coping and part- of one course of masonry is gone from the east abutment, and on the 
west abutment there are two coping-stones loose, and one gone from the upper coun¬ 
ter-fort. The abutments have a batter of 1 inch to 1 foot on their faces. Each of these 
hutments was formerly occupied as a mill site, but nothing now remains of the mills 
but a few decayed timbers and some twisted and broken iron-work. 

The dam is a timber crib filled with stone and covered with 6 inch sheeting, and 
slopes both ways from the crest at an angle of about 15 degrees; this dam leaks 
through the lower breast wall at various places along nearly the whole length of the 
dam ; the back of the dam is protected by riprap. 

The dam is not built on a straight line; it haR an angle iu it, the vertex pointing 
up-stream; the departure from a straight line at the apex is 24 feet. 

The material of which the lock-walls and abutments are built is a yellowish-gray 
sandstone not very hard. The walls of this lock are 8 feet thick on top from the re¬ 
cess to the ends of the walls, and 4.5 feet on top at other portions, and 9 and 10 feet 
thick at bottom. The tipper portion of these walls, from upper recesses to head of 
walls, is raised by two courses of masonry 2 feet 8 inches; on the other parts of the 
walls three courses of 12-inch timber are bolted to raise the walls. 

Both of these walls lean in toward the lock-chamber, the west one 3£ inches, and 
the east one, or one towards the island, 2| inches, making the width across top of lock- 
chamber, at middle, 35.5 feet, 6 inekesless than its original width. There is one stone 
cracked, 70 feet from head of lock, fifth course from top of west wall; also two coping- 
stones cracked. The points of tins quoins are badly broken in this lock and there In 
considerable leakage around the gates where these breaks occur. The ground behind 
the walls is paved, but the paving is broken and torn up in many places. The lift 
wall of this lock, as well as of all of them, is built of timber. 
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The lower gates are good, having been pat in new daring last fall, bnt they leak 
abont the wickets, of which there are two in each gate, one near heel-post and one 
near toe-poet. The upper gates are old gates cat off, and show signs of decay at mor¬ 
tises ; they also leak very badly about the wickets, which are in the same relative 
positions as in the lower gates. There are also leaks through the sheeting of these 
gates. 

The State of Kentucky owns 8.91 acres of ground on the west or Spottsville side, 
on which there are a small warehouse or tool-house and a lock-keeper's house, both 
frmme ; on the opposite Bide of the river the State owns 2 acres. 

The highest water known here was February 19, 1884, when it reached a height of 
61,78 feet above the lower miter-sill of Lock No. 1. 


LOCK AND DAM NO 


This lock is at Ramsey, McLean County, Kentucky, 60 miles above the mouth of 
the river. 

This look is approaohed from above by an artificial channel, 480 feet long, minimum 
width 55 feet, and depth 6 feet, formed by three guiding dikes and some dredged ma¬ 
terial thrown up and overgrown with willows. 

A mill-race (20 feet wide near ita mouth) passes around the lock, leaving the chan- 

The lower channel is 1,240 feet long, 80 feet wide, and has 5.5 to 6 feet of water; 

there were evidences of remains of guhiing-d&es at the upper and*lower ends of this 
channel. 

Dam No. 2 seemed to be in good condition ; there was 1.12 feet of water passing 
over it when I was there; it is built with an angle near the middle, the vertex point¬ 
ing up-stream ; the departure from a straight liue is 13 feet. The general construc¬ 
tion of this dam is the same as No. 1, only the slope of the overfall is greater, being 
17® 30*. 

The abutment on the west side of the river is 47 feet long, 4 feet wide on top, with 
oonnter-forts at upper and lower ends, running back 27.55 feet; the face of the abut¬ 
ment has ii, batter of 1 inch to I foot; the top of the abutment was 9.63 feet above the 
upper pool. There is a crack 1| inches wide in the face of this abutment, beginning 
14 feet from upper corner, at top, and exteuding down to surfaoe of water over crest 
of dam, or 35 feet from upper end. There is a grist mill on this abutment, but not in 
operation; there Is a saw-mill immediately behind it in operation. I was informed 
that the upper end of the river wall was formerly used as a mill site also. 

Lock Mo. 2 is on the left side of the river, and was evidently built of same class of 
sandstoue as No. 1, but of poorer quality. 

The land wall is 7.9 feet thick on top, from recesses to ends of wall, and 3.84 feet 
thick between recesses; at the bottom it is 9 and 10 feet thiok. This lock is in a very 
bad condition; the land wall leans in toward the lock-chamber 1.07 feet, at a point 
90.33 feet from the upper end, forming a bulge or bow in said wall; there are three 
cracks in it between the recesses, two of them extending from top to bottom, and one 
extending down ten courses; these cracks vary in width from one half inch to 2 



The river wall is 11.55 feet thick on top and has a batter of 1 inch to 1 foot on river 
face, the other face vertical; it does not lean but has several cracked eourses on the 
inside near the middle and 16 leaks showing from the outside, ten of which show 
water spouting from fissures near the bottom, and six show water bubbling up at the 
aide of the wall, indicating leaks under the wall. There are several holes in the out¬ 
side of this wall, occurring at seams, which are from 6 inches to 3 feet in length, from 
2 to 12 inches in width, aud from 3 inches to 2 feet m depth. Thefe is a crack on the 
inside, near the head, 1 inch wide, beginning three courses above upper pool and ex¬ 
tending down. 

The lower counter-fort has a crack 1$ inches wide from top to bottom, beginning 
10 feet hack from face of land wall, and breaking courses to within 8 feet of face of 
said wall at bottom. A stream of water pours from the lower part of this crack when 
the Loci: is filled. There is an iron strap bolted on top of wall to keep the crack from 
increasing. The points of the quoins are badly broken, and there is considerable 
leakage around them. The lift wall in this lock is the same as in No. 1. The gates 
ore.about the saint as in No. 1; lower ones new and upper ones old; all leak around 
wickets. There are 11.11 acres of property owned by the State on the Rumsey side, on 
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vrhieh mm sitnated a tool-house (frame), a lock-keeper's house (brick), and 2 mill® 
(frame), 1 woolen mill, and 1 flouring mill. The State owns only the abutment on 
the opposite side. The highest water here, which occurred in February, 1884, w 
39.40 'feet above the lower miter-sill of this lock. 


LOCK AND DA If NO. 3. 


:iver, which empties into the Green 


This lock is at Rochester, Butler County, Kentucky, 103$ miles above the mouth 
of the river. It is on the right side of the river,just below an abrupt turn to the 
right of 100°, and below the Mouth of Muddy Ri 
at Rochester. 

The datn at this place seems to be tight and has had new sheeting put on recently. 
The end next to the abutment is 2.5 feet higher than the end at river wall. The gen¬ 
eral construction of this dam is the same as at Nos. 1 and 2. The slope of the over- 
fall is 16°. 

The abutment here is good and is a projecting ledge of natural sandstone. 

This lock is built of gray sandstone, not very hard. The land wall is 9 feet thick 
on top, from recesses to ends of wall, and 4 feet on top between recesses. This wall 
is 12 feet thick at bottom. There are counter-forts at each end of the wall, 4 feet 
thick on top, extending 30 feet back from the face of land wall. The walls, from the 
upper recesses to heads of walls, are two courses of stone higher (2.54 feet) than the 
other parts of the walls, but the other parts have three courses of 12-inch timber 
bolted on top to raise them. The river wall is 12 feet thick on top aud is vertical on 
both faces. 

The land wall is bulged in slightly about the middle ; there were no cracks visible 
on the face of the land wall. 

The river wall has three cracks visible on the river face, extending from the snr.> 

face of the lower pool nearly to the top, aud the wall is slightly bulged between two 
of them, but there were not any leaks visible. There are several places on both 

walls where the face has peeled off from the action of frost. On the top at both 

ends the walls are battered and broken; the corners of the recesses and points of 
quoins are also broken in many places, but not ms badly as at No. 2. There was m 
avement for about 50 feet back of the land wall, but most of it has been torn up. 
he lift wall is the same as in, Nos. 1 and 2. The gisitos of tills lock are about the 
same a* those of No. 1; lower ones new and good, upper ones old and poor; all leak 
around the wickete. 

The State owns property on both aides of the river; on the east or lock side2-rfoy 
acres, on which are a tool-house and lock-keeper's house, and on the west acre®, 

on which are situated a saw-mill and a blacksmith's shop. All buildings are frame and 
in poor condition. 

The highest water known here, which occurred in February, 1884, was 48 feet above 
the lower miter-sill of Lock No. 3. 


LOCK AND DAM NO, 


This lock is at Woodbury, Butler County, Kentucky, on the left side of Green River, 
145 miles above its mouth, and 2,600 feet below the mouth of Barren River. 

This lock is approached from above by an artificial channel 250 feet long, about 60 
feet minimum width, with 8 feet of water. This ohannel is formed by 5 guiding-dikes. 

Dam No. 4 is good. It was rebuilt in L880. It is on a curved line approximately, the 
middle ordinate of which is 13.15 feet. It is of the same class as the other dams already 
described. The angle or slope of the overfall is greater, being 20 degrees. The abut¬ 
ment for Dam No. 4 is a timber crib 118.2 feet long by 7.6 feet wide, filled with stone. 
It has a counter-fort 10 feet wide extending back From the upper end 51 feet and into 
a good bank. The upper end of the abutment where the counter-fort, joins it was 11.4 
feet above the surface of the upper pool. The timber in this abutment is decaying, 
and'several of the cribs are not entirely filled with stone. 

The walls of Lock No. 4 are of hard gray sandstone of excellent quality, and are in 
good condition generally, much better than any of the others. The land wall is 7.8 
feet thick on top from recesses to ends of wall and 4 feet between recesses; 12 feet 
thick at bottom. The river wall is 12 feet wide on top, and both faces are vertical. 
These walls do not lean and are not cracked, and but few places at the corner of the 
recesses and the points of the quoins are broken. 

The ground behind the land wall is paved, and 24 feet back from the face of said 

wall a mill.race runs to furnish power to two mills—one Hour-mill and one saw.mill. 

Part of the saw-mill rests on the lower counter-fort of the land wall. The lift-wall 
is the same as in the other locks already described. 

The gates are about the same as those already described, with the exception, 
the upper gates are a little worse than the upper ones in the other locks. 
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At this lock it is said that there is never less than 6 feet of water over the lower 
miter-sill. On the Woodbury or land wall side the State owns 8.61 acres of ground, 

on which are situated two mills and a tool.house (frame) and a look-keeper's house, 

of brick. On the opposite site the State owns 1.66 acres.* 


UqCK AND DAM NO. 5, OR NO. 1, BARREN RIVER. 


Look No. 5, or No. 1, is on the right side of Barren River, 14$ miles above its month, 
and about one-fourth of a mile above Green Castle, Warren County, Kentucky, and is 
ICO milw above the mouth of Green River. 

This lock is approached by artificial channels from above and below. The channel 
above is 140 feet long by 60 feet average width, with 8 feet of water: below it is 127.4 
feet by 60 feet average width, and 7 Feet of water. These channels are formed by 
two guiding-dikes above and two below the river wall of lock. 

The dam appears pood and has had new sheeting recently. It is on gravel, and has 

an angle near the middle with the vertex pointing' up.stream. The departure from a 

straight line is 10.75 feet. This dam is of the same class as the other dams. The angle 
of the overfall is 15° 15'. The abutment here is a solid hard sandstone bluff, 15 feet 
above the surface of upper pool, to the first bench and a road in the face of the bluff. 
There is a fiouring-mill 56 feet below the crest of the dam. The head race of this mill 
passes over the end of the dam in a timber fiome to the mill. 

The lock-walls are of hard gray sandstone of excellent quality. 

The land wall is 8 feet thick on top from the recesses to the end of the wall and 4 
feet between the recesses; it is 12 feet thick at bottom. 

The connter-forts are 4 feet on top and extend 26 feet back from the face of land 
wall. 

The lower end of the land wall has broken away from the lower counter-fort, in 

which there is a crack from top to bottom, and leans in toward the lock.chamber 6 

inches. There are four iron straps bolted across the crack to keep it from increasing. 

There is a pavement behind the land wall for about 30 feet back from its face. 

The river wall is 12 feet wide on top, with both faces vertical. There are two small 
cracks in the inner face of this wall 70 and 80 feet from the lower end. 

There Is said to' Tb© a leak under the river wall 53 feet from the lower end, but it was 
not visible at time of survey, as the water was too high to see any indications of leak¬ 
age. A spring is also said to bubble up under the lower end of this wall. 

"I was informed by Mr. David Stephens, who furnished stone for the lock when built 
and was a former lock-tender, that 106 feet of the lower end of this river wall was 
taken down and rebuilt on pile foundation in 1846 and 1847. There are but few places 
in these walla where the corners of the recesses or points of quoins are broken. The 
lift-wall is of timber, built similar to those iu the other locks. 

The gates are about the same as those at Nos. 1, 2, and 3, but there Is not much 
leakage around the wickets or quoins. 

The State owns 5^ acres of ground on the lock side, on which is a tool-ho use near 
the lock, and a lock-keeper's house with necessary outhouses 700 feet back from the 
lock. All buildings are frame. 

The 8tate does not own any property on the opposite side of the river. 

The highest water known here occurred in February, 1884, and was 47.42 feet above 
the lower miter-sill of this lock. 

I append hereto a tabular statement of the localities and principal measurements 
of 


five locks and dams described above. 
Very respectfully, your obedient servant. 



. Jas. C. Post, 

Corps of Engineers, U. 8, A . 


A. Leslie Duvall, 

Assistant Engineer , 


* The highest water ever known aL this point occurred in February, 1884, and was 


50$ feet above the lower miter-sill of the loc 




1914 REPOBT OF THE CHIEF OF ENGINEERS, U. S. ARMY. 

locality and principal dimensions of locks and dams on Green and Barren rivers t Kentucky 



Locality. 


Item*. 


Locks: 

Distance above month of Green River, 

miles . 

Length over all.feet 

Original width.do.. 

Least present width .do . 

Distance between hollow quoins... .do.. 
Least water over lower miter-sill... do.. 

Lift.do.. 

Height of walls above lower miter-sill, 

feet. 

Height of timber addition on top of walls 

above lower miter-sill.feet. 

Height of crest of dam above lower miter- 

sill..feet. 

Base.do.. 

Length.do.. 
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* Rook foundations, 
t Slate rock foundation, 
t Sandstone foundation. 


$ Lock and half of dam on rook foundation; balance on gravel and piling. 
Q On gravel and timber. 


Appendix B. 

LETTERS FROM THE PRESIDENT OF THE GREEN AND BARREN RIVERS NAVIGATION 

COMPANY. 

1/ 

Bowling Green, Ky., November 27, 1884. 

Dear Sir: Your favor of October 21 carae duly to hand. My reply has been 
delayed longer than I wished, owing to inability on the part of our superintendent to 
sooner collate data from which I could intelligently supply you with the information 
desired. In replying to your series of interrogatories, I shall reserve until the last my 
answer to your first question. Noting your second question, I have to say : The com¬ 
merce upon the Green and Barren rivers for the past year includes a vast amount 
that was not controlled by our line. I canuot, therefore, furnish you with anything 
like an accurate estimate of the volume of business carried on on these waters. Speak¬ 
ing for our line, and relying upon carefully prepared statistics furnished by our super¬ 
intendent, I place the amount of freight carried on our steamers during the twelve 
months ending 30th instant at 50,000 tons, exclusive of the transportation of coal 
from the mines along Green River to points touched by our steamers. The extent of 
this coal business is assuming large dimensions, and will perhaps aggregate three- 
quarters of a million bushels, over a half million bushels being delivered at the port 
of Bowling Green alone. This branch of our company’s busines* is deserving of 
especial mention in your report upon the resources of Green and Barren rivers. 
Wh en the mining interests along these rivers shall have been fully developed, I pre¬ 
dict that no portion of the Commonwealth will exceed this in point of solid wealth, 
and I believe that once under the control of ihe General Government, with free locks, 
the wealth of this section would be rapidly developed. Our company is laboring to 
the extent of its ability to accomplish that end and encourages others to do so, Dut 
with a limited capital and heavy expense in maintaining navigation it is not pre¬ 
sumed that we can accomplish what we desire to see along these rivers. Another 
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source of great wealth along Green and Barren rivers aiiid their tributaries is the al¬ 
most inexhaustible supply or valuable timber. 

The marketing of logs and the various timber products furnishes employment to a 
large number of laborers, and results in furnishing capital a profitable return on in¬ 
vestment. This business, already large, is susceptible of being very greatly increased 
in volume, and if developed to the extent possible to secure it, would add largely to 
the carrying trade of the rivers and to the wealth of those engaged the business. 
With all these varying interests being developed, and having no means of acquiring 
information concerning the amount of business don© by others than our own company, 
I can give you no estimate that would enable yon to form a correct idea of the value 
of Green and Barren rivers as navigable streams. You can see at once that the re¬ 
sources along their waters are very great and the amount of carrying trade snscepti- 
ble of being developed very large. 

When our company obtained its charter from the State of Kentucky the rivers 
named in the charter over which we assumed control were in a very bad condition; 
even worse, if possible, than was the Kentucky River when it passed under the con¬ 
trol of the National Government; that is to say, all the locks and dams were, in a 
manner, gone to ruin; parts of several dams had washed out, and all had to be rebuilt. 
Indeed, the cost to our company to rebuild the old work was almost as great as it 
would have been to erect entirely new ones, the cost so far exceeding $300,000. 

We now have the locks and dams in good condition; in fact, we think that they 
will require very small additional expense during the fourteen years yet remaining 
to us under our charter. Considering this fact, and the further one that the carrying 
trade of onr line is rapidly increasing, we regard our franchise as more valuable to 
us now than at any time since the State gave us control of the rivers. We anticipate 
larger profits and smaller outlay than during the past years of onr existence as a cor¬ 
poration. If the United States should assume control of these rivers the Government 
will come into possession of a valuable property, requiring not a tithe of the appro¬ 
priations bestowed upon lines of less importance to keep it in good repair and ren- 
ier the Green and Barren rivers free navigable streams, thus going far to develop a 
very wealthy section of country. 

In conclusion, after reciting all the foregoing fads, it is the opiuion of our company 
that the franchise bestowed upon ue by the State of Kentucky is worth to ns, mt alow 
estimate, $400,000, and for that sum we will part with it and transfer all our righto 
and privileges to collect tolls to the United State®. 

In submitting your final report to the Secretary of War, should you deem it advis¬ 
able to recommend the transfer of these rivers to the control of the General Govern¬ 
ment, I wish to assure you that any information in the power of this company to give 
will be cheerfully communicated to the proper authorities; and should you require 
additional data to enable you to complete your report, you have but to intimate to me 
your desires, and I will gladly comply with your request, if in my power. 

Very respectfully, your obedient servant, 

C. G. Smallhousb, 

President. 

Capt. James C. Post. 

United States Engineers. 


Bowling Green, Kv., January 2, 1885. 

Dear Sir : I am in receipt of your letter of 31st ultimo, in which yon ask for a 
more explicit statement of the proposition made by me in a former letter of this com¬ 
pany to transfer to the General Government the rights granted to it by the State of 
Kentucky to charge tolls for the navigation of Green and Barren rivers. The prop¬ 
osition made by me was intended not only to convey the right to collect tolls, bet also 
whatever claims this company might have by reason of its charter upon any of the 
property conveyed to it by State authority in granting the franchise. To be explicit: 
For the sum of $400,000 this company will transfer to the United States all its 
rights and privileges to collect toils upon Green and Barren rivers, and will con¬ 
vey whatever claim it may have in the property acquired by its charter from the 
Stat® to the General Government, so that in so far as this company is concerned 
the United States shall "have entire control of the locks and dftms on said rivers, to¬ 
gether with the lands and lock-houses belonging to the State of Kentucky, and aU 
other property necessarily belonging to and constituting a part of the property con¬ 
veyed to this company by the State. In this connection permit me to cull your at¬ 
tention again to the fact that at the time this company assumed control of tliess riven 
the lockat iiwad dams were in very bad condition,, and that an expenditure almost equal 
to the amount now asked of the United States ham been necessary to place the rivers 
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in the condition yon have recently fonnd them. In reply to your inquiry, 
structures, if any, have been erected by private individual or 
lands of the State, &c At Brown’s Lock there is a flouring-i 
saw-mill, grist-mill, and carding-machine; t Calhoun, a flouring and saw- 
on the Rumsey side, at the same locks, is a flouring-mill and women-mill. All these 
§ truotures are erected npon lands belonging to the State and adjoining the looks and 
dams. 

The leases were originally given by the State, and were continued by this company 
when it assumed control, and have until the expiration of time named in onr charter 
to ran ; the leases also embrace water-power. No other structures have been erected 
by private individuals or corporations, and no other leases for water-power at the 
several dams exist. Of course, all rents accruing from those named would inure to 
the beuefit of the United States should the Government assume control of the 
rivers. 

As to the value of commerce on these rivers, I can only give an estimate based upon 
the business of this company. Daring the year 1*83 there was received in tolls 
in ,955.21, and for the first nine months in 1884 $7,897.76 for vessels other than those 
belonging to this company. We estimate the business done by this company to be 
about four-fifths of the commerce of the rivers. Our boats carry in the neighborhood 
of 50,000 tons of freight annually. The coal output will aggregate 70,000 tons, and 
the lumber interest will approximate 200,000,000 Feet, counting the sawed lnmber and 
logs rafted out of the river. It is estimated that 6,000 hogsheads of tobacco are 
shipped to market from counties adjacent to the rivers, and depending upon them for 
transportation facilities. With a large trade in staves, hoop-poles, tan-bark, and 
stone added to the figures I have given, I would estimate the total value of the com¬ 
merce of Green and Barren rivers per annum at about $6,000,000; more probably 
above than below that amount. This does not represent the resources of the section 
of country to be benefited. The one item of coal, with a present, output of 70,000 
tons, could be increased sevenfold, and the timber product is inexhaustible. In the 
counties adjacent to this line of navigation it is safe to assert 50,000,000 pounds of 
tobacco are annually grown, and fully one-half of that amount would go to market 
by way of these rivers were they made free, and thus afford «heaper transportation. 
Estimating our receipts from tolls at $10,000 annually, and supposing that to repre¬ 
sent one-fifth of the tonnage passing through the locks, onr own vessels constituting 
four-fifths, it will be seen that lockage fees alone constitute a tax of $50,000 per an¬ 
num npon the commerce of the rivers. Iude< d, upon a careful estimate, the lockage 
upon our own boats and barges last year, if compelled to pay at schedule rates, 
would amount to $51,000. Of course there is * great deal of stuff pauses our locks 
over ’the dams in high water, upon which we collect no tolls and is not Included in 
the estimate I have 'given you. This estimate is based upon such data an I have at 
command, and while possibly not accurate, yet may serve to afford you an idea of the 
value of these rivers as navigable waters. If you should desire more specific infor¬ 
mation, I do not know from what source it can be procured. I believe my figures 
will approximate the true values. 

Would it be asking too much to request you to advise me at what time your report 
will be submitted to the Secretary of War T 


am 



C. G 


Capt. James C. Post, 

United States Engineers, 


President. 



APPENDIX P F. 



BRIDGING NAVIGABLE WATBR8 OF THE UNITED STATES. 


2 . 


Bridge across Detroit* River between 


BeU e Isle and the American shore. 
Bridge across Willamette River at Port¬ 
land, Oregon. 

Bridge across the Monongahela River, 
near Fairmont, West Virginia. 


Bridge of the Northern Pacific Railroad 
Company across 8aint Louis River, 
Min n 680 ta and ■ Wi scon si n. 


F F x. 

PROPOSED BRIDGE ACROSS THE DETROIT RIVER BETWEEN BELLE ISLE 

AND THE AMERICAN SHORE. 





of Detroit, City Attorney’s Office, 

Detroit , May 27, 1885. 

Dear Sir : At the request of the municipal authorities of this city I 
would respectfully ask for information as to the right of this city to 
construct a bridge over a branch of the Detroit River between Belle Isle 

and the American shore. As will be observed by the maps, Belle Isle 

is sitnated at the month of Lake Saint Glair, near the head of the De. 

troit River, and constitutes about 700 acres of land, which is now 
and maintained by the city of Detroit as a park. The main channel of 
the Detroit River runs south of this island, between it and the Gana- 

and all navigation passes through the main channel. The 
American channel lies between the island and the American shore, and 
is very shallow, and used only for local purposes. This city desires to 
construct a bridge from the American shore to the island, and from an 
examination of the laws relative thereto I am led to believe that it is in 
the power of the Secretary of War to permit the city to construct a 
bridge over any portion of a navigable stream, that will not interfere 
with the general navigation, without an act of Congress. 

Will you kindly advise me whether nnder the circumstances you will 
grant to the city of Detroit the privilege of constructing a bridge as 
aforesaid, and greatly oblige, 

Very respectfully, yours, 

Jno. B. Corliss, 

City Attorney . 

To the Hon. Secretary of War. 

1917 
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[First indorsement. J 

Office Chief of Engineers, U. S. Army, 

June 18,1885. 

Respectfully returned to the Secretary of War. 

The ground taken by this Office, and heretofore adopted by the War 
Department, may be stated as follows: 

When Congress has not authorized the construction of a bridge, or 
has not required the Secretary of War to approve the plan, &c., of a bridge 
as a condi tion to its being built, the Secretary of War cannot authorize or 
forbid its construction; but if he is satisfied that any intended struct¬ 
ure of that kind or any other will seriously impair the navigation of 
the channels of the navigable waters of the United States, he has not 
failed to endeavor, through the Department of Justice, to prevent the 
erection of such structures. While it is true that the American chan¬ 
nel is not much used, it is nevertheless a good channel of 24 feet depth, 
and should be maintained for obvious reasons. 

It is clearly the opinion of this office that the construction of abridge 
as proposed should only be permitted under authority of Congress upon 
such plan and at such location as shall receive the approval of the 
Secretary of War. 

John Newton, 

Chief of Engineers , 

Brig, and Bvt. Maj. Gen . 


F F a. 


PROPOSED BRIDGE ACROSS THE WILLAMETTE RIV: 

OREGON. 


AT PORTLAND, 


Office of the Chief of Engineers, 

United States Army, 
Washington , D . <7., May 23, 1885. 

Sir: In reply to the reference to this office of the communication of 
May 18 from John H. Mitchell, attorney, inclosing a petition from the 
Columbia Street Bridge Company of Portland, Oregon, for approval by 
the War Department of the plan and location of a bridge proposed to 
be built across the Willamette River, I beg leave to refer to the pro¬ 
ceedings in the case of the bridge across the Willamette River on or 
above Morrison street, in the city of Portland, authorized by the leg¬ 
islature of Oregon, of October 18, 1878, which is printed as Appendix 
B B 9 of the Annual Report of this office for 1882 (copy herewith), 
and to the letter therein of the Chief of Engineers to the Secretary of 
War of January 22, 1881, to the effect that Congress, by au act of June 
23, 1874, authorizing the construction of a bridge across Willamette 
River at Portland, having (although the bridge was never built) as¬ 
sumed control and jurisdiction over the navigation of the Willamette 
River at Portland, and over the river generally, in other acts, by the 

appropriation of funds and the construction of works for its improve. 

menfc, and imposed certain duties upon the Secretary of War in conn€»- 

tion tliere it would seem right and proper that the War Depart. 

ment should intervene for the protection and preservation of the navi¬ 
gable waters of the United States in the interests of commerce and 
navigation in this connection. But in view of the opinion of the 
Attorney-General of May 1, 1885, relative to the matter of the railroad 
bridge across the Mississippi at Saint Paul, it would now seem that this 
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company (the Willamette being wholly in the State of Oregon) has the 
right to act under the law of the State authorizing the construction of 
this bridge, but in so doing will subject itself to the risk of future Con¬ 
gressional action, and it becomes questionable whether the matter can 
be interfered with or the location of the bridge approved by the War 
Department, as requested by the petitioners. 

The papers are herewith returned. 

Very respectfully, your obedient servant, 

John G. Parke, 

Acting Chief of Engineers. 

Hon. Wm. C. Endicott, 

Secretary of War. 



the 18th ultimo, inclosing a petition and accompanying papers from the 
Columbia Street Bridge Company of Portland, Oreg., praying for the 
approval by this Department of the plans and location of a proposed 
bridge to be constructed by said company across the Williamette River 

from Madison street, in the city of Portland, to T street, in the city of 

Bast Portland, and stating that the construction of a bridge by said 
company is especially authorized by an act of the legislative assembly 
of the State of Oregon, approved February 26,1885, 

In reply I beg; to state that I am of opinion that the Secretary of War 
has no authority, and that no officer of the Corps of Engineers having 
charge of the improvement of the Willamette River has authority, to 
approve the plans for a bridge over the said river, built by virtue of a 
statute of the State of Oregon; and, further, that the act of Congress of 
July 5, 1884, referred to in the letter of the Columbia Street Bridge 
Company, does not, under recent decisions of the Department of Justice, 
confer any authority upon the Secretary of.War to act in relation thereto. 



F F 3 . 

PROPOSED BRIDGE ACROSS THE MONONGAHELA RIVER, NEAR FAIR¬ 
MONT, WEST VIRGINIA. 

Fairmont, W. Va., August 2,1884. 

Dear Sir: I beg leave Respectfully to submit the accompanying 
map, showing the proposed crossing of the Monongahela River for the 
Fairmont, Morgantown, and Pittsburgh Railroad, with the following 
reasons which have controlled us in the selection of that site for onr 
bridge. 

First e ; i Fairmont being a point in onr line fixed by onr charter, and 
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our road being a branch of the Baltimore and Ohio Railroad, located 
on the east side of the river, in order to reach that town we mast cross 
at or below it. 

Second. The West Virginia and Pennsylvania Railroad is located 
on the west side of the river, parallel to, and less than 100 feet from 
the track of the Baltimore and Ohio Railroad, from a point 1|- miles 
above Fairmont to the ■ mouth of Buffalo Creek, 1J miles below, and 
continuing along the river bank, is parallel to our own line through¬ 
out its length. From a point below Buffalo Creek to one some distance 
above the town, the grade of the road is 211 feet above that of the Bal¬ 
timore and Ohio Railroad and our own. 

Third. From the Baltimore and Ohio crossing, above Fairmont, to 
half a mile below Buffalo Creek, the hills arcs close and parallel to the 
river on both sides, and consequently to avoid tunneling and very costly 
work, both roads are located as near to the water’s edge as safe construc¬ 
tion will allow. Therefore a right-angle crossing of the stream, with¬ 
out using curves of less radii than are under any circam.stances allowa¬ 

ble, cannot be obtained. 

Fourth. The point selected is the only one within 3 miles of Fairmont 
at which, even with the useof so heavy a curvature as we have adopted 
on our eastern approach, we can avoid tunneling: for a considerable dis¬ 
tance on the east and twice crossing the West . V .irginia and Pennsyl. 

vania Railroad on the west side of the river. 

Fifth. At the poiut selected, the west bank presents the only ground 
practicable for the sidings necessary for a proper connection between 
oar own and the Baltimore and Ohio Railroad. 

Believing that an inspection of the map presented will satisfy you of 
the correctness of the reasons above assigned, and that both the sit© 
adopted and the angle of our crossing are of necessity rather than of 
choice, we respectfully urge the shortness of the season remaining in 
which foundations in water can be safely constructed as a plea for your 

speedy decision allowing m to proceed with our work on the plans sub. 

mitted. 

Very respectfully, your obedient servant, 

H. A. Whiting, 

Engineer Fairmont, Morgantown and Pittsburgh Railroad. 

Col. W. E. Merrill, 

U. 8. Engineers . 


BEPOBT OF LIEUTENANT-COLONEL WILLIAM 

ENGINEER 


I* 


MEBBILL, CORPS 


United States Engineer Office, 

Cincinnati , Ohio , August 7, 1884. 

General : I have the honor to submit the following report on the 
proposed bridge across the Monongahela River, near the mouth of Buf¬ 
falo Creek, 1J miles below Fairmont, W. Va. 

In accordance with orders from the Adjutant General’s Office, I visited 
Fairmont and inspected the location of the bridge in company with Mr. 
Randolph, chief engineer of the Baltimore and Ohio Railroad, and Major 
Whiting, chief engineer of the Fairmont, Morgantown, and Pittsburgh 
Railroad Company, which latter company is the one proposing to build, 
the bridge in question. 

Owing to the narrowness of the valley of th© Monongahela, and the 
corn,plications caused by the existence of a rival railroad (the West Vir¬ 
ginia and Pennsylvania) pandit to the main stem of the Baltimore and 
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Ohio, and at a level about 20 feet higher, the crossing of the Mononga- 
hela is practically restricted to the site chosen, and 1 recommend that 
this site be approved. 

The only questions remaining are those of the height and width be¬ 
tween channel piers. , 

This part of the Monongahela is not now navigated except by rafts, 
but a survey has been made for an extension of the existing slackwater 
from Morgantown, its present terminus, to Fairmont; and the existence 
of a magnificent deposit of coal at Fairmont, extending up the West 
Fork to Clarksburg, is so great an inducement that it may fairly be as¬ 
sumed that tub some future day this project will be realized. Four the re. 

port on this subject see Report of the Chief of Engineers for 1876, Part 
, page 129. 

The proposed extension of slackwater contemplates the construction 
of the fifteenth dam, counting from Pittsburgh, at Holtz Mill, 2£ miles 
below Fairmont, and 1 mile below the proposed bridge. This dam will 
be built in the pool caused by Dam No. 14, having a low-water 
of six feet at this place, and will itself raise the low-water level to a 
height of 10 feet alio this pool. The total increased height of low 
water at Holtz Mill will therefore be about 15 feet, which will give an 
increased height at the site of the proposed bridge of about S| feet- 
It is, therefore, evident that the low-water line from which our measure- 
ments are to be taken must be 9J feet above the existing low water. 

The following table shows the clear width and the height above low 

water of the channel-spans of all existing bridges over the Mononga. 

liela. The information was obtained under my orders by Capt. F. A .. 

Mahan, Corps of Engineers. 




and clear width 


channel-qpan 
Mirer. 




bridges over the Monongahela 
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It will be seen from this table that the least widths for navigation are 
given by the Tenth Street Bridge, the bridge at Brownsville on the 
National Road, and the bridge at Mouonigahela City, recently burned. 
All these bridges are very old, and were built before the recent advance 
in bridge-building. The next narrowest space is at McKeesport Bridge, 
the newest bridge on the river. While I think that the clear opening 
of this bridge should be increased, yet in view of the fact that it will be 
many years before there is any navigation to Fairmont, and of the fur¬ 
ther fact that there is always less navigation at the head of a river 
than near its mouth, I do not think it would be reasonable to require of 
the bridge near Fairmont a greater clear opening than is now afforded 
at McKeesport. I would therefore recommend that for the proposed 
bridge at the mouth of Buffalo Creek the clear opening measured on the 
low-water line at right angles to the current be fixed at 220 feet. 

To accommodate the approaches ou each bank, the line of the bridge 
makes an angle of 38 degrees with a line normal to the current. There 
is no objection to this obliquity, provided the piers are placed parallel 
to the current, and the distance between them, measured at right, angles 

current, is at least 220 feet. In the case in question this require¬ 
ment would make the distance between centers of piers about 296 feet, 
depending on their top widths and batter. This amount of space for 
navigation is only required for the channel span; the piers of the other 
spans may be located to suit the interests of the Bridge Company. 

In reference to the question of height above low water, an inspection 
of the table shows that the minimum height is 40 feet at McKeesport. 
This bridge lias recently been built, and it has never been approved by 
the United States authorities. It is my present opinion that it is to# 
low, and I therefore recommend that the next lowest, the Brownsville 
Bridge, be taken aa the standard, and that the height of ilf feet above 
low water of the proposed slack water be prescribed. At the site se¬ 
lected by the Fairmont, Morgantown and Pittsburgh Railroad Com¬ 
pany the bottom of the bridge superstructure would' therefore have to 
be 41£ feet above Pool 16 of the Monongahela slaekwater, or 61 feet 
above the present low-water line. 

The proposed height, as shown on the drawings, is 41 feet, measured 
to the base of rail, or about 39 feet measured to bottom of the bot¬ 
tom chord, depending on the style of floor adopted. In other words, 
bridge, as shown on the tracing presented by the Bridge Company, 
must be raised 12 feet. 

I would, therefore, recommend that the site and plans be approved 
on condition that at least one channel-span be provided giving a clear 
opening of 220 feet, measured at right angles to the current, on the 
surface of the proposed level of the fifteenth pool, and that the under 
side of the bridge be 41£ feet above the same level. 

Accompanying this report is a tracing showing the Monongahela 
River from Fairmont to Buffalo Creek, with the three lines of railroad, 
and also a letter from Major Whiting giving reasons why the Fairmont, 
Morgantown and Pittsburgh Railroad Company was compelled to select 
for its bridge the site in question. 

Very respectfully, your obedient servant, 

Wm. B. Merrill, 
Lieut. Col. of Engineers. 

Biig. Gen. John Newton, 

Chief of Engineers. 
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LETTER OF TUB CHIEF OF ENGINEERS. 


Office of the Chief of Engineers, 

United States Army, 
Washington , D. 0., September 24, 1884. 

Sir ; I have the honor to return herewith the letter from the presi¬ 
dent of the Fairmont, Morgantown and Pittsburgh Railroad Company, 
inclosing tracing showing line for proposed bridge over the Monongahela 
River, below Fairmont, and the papers accompanying the same, and 
also protests of the town of Palatine and of the Chamber of Commerce 
of Pittsburgh; &c., and to invite attention to the accompanying reports 
thereon of Lieut. Col. W. E. Merrill, Corps of Engineers, to whom was 
assigned the duty of examining the plan and location of the proposed 
bridge. Colonel Merrill’s views and recommendations seem to be just 
and proper and in the interests of navigation, and are concurred in. It 
is suggested, however, in order to meet, as far as practicable, the wishes of 
the authorities of the town of Palatine, that an additional proviso be 
made to the effect that the channel-span shall cover the course usually 
traveled by rafts when passing the site of the bridge, and that the 
opinions of raftsmen be consulted in the matter; and also that the lo¬ 
cation of the chanuel-spans be supervised by Lieut. Col. W. E. Merrill, 
Corps of Engineers, if so desired by the parties interested. 

Very respectfully, your obedient servant, 

John Newton, 

Chief of Engineers , 

Brig . andBvt Maj . Qen, 

Hon, Robert T. Lincoln, 

Secretary of War . 

The suggestion of the Chief of Engineers is approved. 

By order of the Secretary of War. 

Jay Stone, 
Acting Chief Clerk . 

War Department, September 30,1884. 


REPORT OF uaPTBN..A NT.CJ0L0ITEL WILLIAM III MERRILL, CORPS OF 

ENGINEERS. f * 

United States Engineer Office, 

Marietta , Ohio y October 10, 1884. 

General : I have the honor to state that I visited Fairmont, W. Va., 
on the 9th instant, in company with Mr. Randolph, chief engineer of 
the Baltimore and Ohio Railroad, and Major Whiting, engineer of the 
bridge now building over the Monongahela River, 1£ miles below Fair¬ 
mont, and I have to submit the following report on the relations of the 
said bridge to navigation 

The first question to be settled was the exact location to be given to 

the channel.span in order to meet the necessities of the existing rafting 

navigation on this river. At my request the railroad company called 
together a number of raftsmen, and had them meet us at the bridge site. 
After examination and discussion, they unanimously agreed!, that the 
channel-span should be placed next to the right-hand shore. 

The next question was that of the width to be given to the channel- 
span. The bridge engineers placed a buoy in the river 240 feet from 
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the right-hand abutment, measured on the axis of the bridge, and 190 
feet from it, measured at right angles to the current. After examin¬ 
ing this position from the bank, and visiting the locality in skiffs, they 

unanimously agreed that the location in question would be satisfac. 

tory to the rafting interest, and they stated that it would give them 
much more room than they now have at the railroad bridge over the 
Monongahela, one mile above Fair which they have always passed 
with rafts without annoyance or accident. I am informed by the rail¬ 
road engineers that this bridge has 200-foot spans on a 45-degree skew, 
making 140 feet at right angles to the current. 

If this location of the left-hand channel pier is approved, the railroad 
company proposes to All the gap between it and the left-hand abutment 
with two piers, making three additional spans of 148 feet between cen- 

shown in the accompanying tracing furnished by Major Whiting. 

Although this arrangement gives a less width of chaunel span than.I 

previously recommended I advise its adoption, because width 
span is chiefly needed for the rafting interest, and the width in ques¬ 
tion is satisfactory to that interest. There is no steamboat navigation 
at present on this part of the Monongahela River, and there will be 
none until slack water is created from Morgantown to Fairmont. The 
construction of an artificial pool at this locality would so reduce the cur- 
rent that a steamboat would have no difficulty in passing through the 
proposed channel span, whether ascending the river or descending. 

As to the height of the proposed bridge.a matter of great concern to 

steamboats, but wholly unimportant to rafts—I desire to make no 
change in my previous recommendation; but inasmuch m this great 
height is only needed in case of slackwater to Fairmont, which, under 

the.most favor circumstances, cannot be expected for many years, 

I would recommend that the railroad company, if they desire it, should 
have the privilege of building this bridge at the height originally pro¬ 
posed by them, provided they will guarantee to raise the bridge to the 
height which I have recommended whenever duly called upon by the 
honorable Secretary of War. It is a hardship to compel them to build 
a bridge of great height without a public necessity for such height,, and. 
as this public necessity does not now exist and may never exist, I think 

fair to give them the option of meeting the present wants of the 
at the minimum cost, provided they will bind themselves to make 
this bridge conform to the possible public necessities 

I would furthcft* recommend that all of the span 

44 through v spans, and that no 

piers. 

It is my understanding that the railroad company contemplates meet- 
ing both of these requirements, but 1 think it advisable to mention them 
in this report. 

Respectfully submitted. 

Wm. B. Merrill, 

Lieut. Col. of Engineer** 

General John Newton, 

Chief of Engineers* 

[First indorsement.] 

Office Chief of Engineers, U. S. Army, 

Ocfoii3r 15,1884. 

Respectfully submitted to the Secretary of War, inviting attention to 
the previous papers on the subject, especially to the letter from th\* 
office of September 24,1884. 
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It is recommended that Colonel Merrill 1 a views be approved, and that 

I be authorized to inform the president of the railroad company accord. 

ingly, sending a copy of Colonel Merrill’s letter and the accompanying 

and requesting him to signify acceptance by the company of 
the conditions contained therein. 

John G. Parke, 
ill. ding Chief of Engineers . 

» 

[Second indorsement.] 

The recommendation of the Acting Chief of Engineers is approved> 
and will be carried out. 

A copy of the report of Colonel Merrill, the indorsement of the Act¬ 
ing Chief of Engineers, and the approval of the Secretary of War will 
be furnished the mayor of Palatine, W. Va., as verbally requested by 
the Hon. Mr. Wilsou this day. 

By order of the Secretary of War. 

John Tweedale, 

* Chief Clerk . 

War Department, October 18,1884. 


F F 4 . 

.PROPOSED BRIDGE OF THE NORTHERN PACIFIC RAILROAD COMPANY 

ACROSS SAINT LOUIS RIVER, MINNESOTA.AND WISCONSIN. 


Northern Pacific Railroad Company, 

President’s Office, 

New York , April 9, 1884. 

Sir: By act of Congress approved February 27, 1873, the Northern 
Pacific Railroad Company is authorized to construct a bridge across the 
Saint Louis River between Rice’s Point, in the State of Minnesota, and 
Connor’s Point, in the State of Wisconsin, upon certain conditions pre- 
sscribed in said act. 

Section 2 of the act reads as follows: 

That the piers of said bridge shall be built parallel with the current at that stage 
of the river which is most important for navigation. 


In section 





If it shall be found that the conditions prescribed by this act cannot be complied 
with at the location where it is desired to construct the bridge, the Secretary of War 
shall, after considering any remonstrances tiled against the building of the bridge and 
famishing copies of such remonstrances to the Board of Engineers provided for in 
this act, detail a Board, composed of three experienced officers of the Corps of Engi¬ 
neers to examine the case, and on their recommendation authorize such modifications 
in the requirements of this act as to location and piers as will permit the construction 
of the bridge, not, however, diminishing the width of the span contemplated by this 
act, provided that the free navigation of the river lb© not materially injured thereby. 

The Northern Pacific Railroad Company desires to proceed with the 
construction of the bridge across the Saint Louis River, but it is con¬ 
sidered inadvisable to build it between Rice’s Point and the extreme 
north end of Connor’s Point, for the following reasons: 

First. The channel of the Saint Louis River runs at an acute angle to 
th© line from Rice’s to Connor’s Point. It will, therefore, be impossible 


% 
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for the piers of the bridge to be parallel with said channel unless they 
arc built at an equally acute augle with the bridge itself, thereby mak¬ 
ing an awkward, Inconvenient, and very expensive structure. The draw 
part of the bridge, if so constructed, can-only be opened in one direction, 
which may at times be a serious evil in operating . the bridge and in 
allowing vessels to pass through the draw promptly. 

Second. Above or beyond Connor’s Point is a bay of considerable 
magnitude, upon which several wharves have already been built and 
the early erection of others is proposed. It is an excellent point for 
shipping, and a very large business will be done from such wharves. 
In case the bridge is built direct from Bice’s Point to Connor’s Point, 
all this shipping will be compelled to pass through the draw both ways. 

Third , Connor’s Point is now largely occupied with saw.mills, planing. 

mills, and similar works for manufacturing wood. The constant run- 
iciiing of trains that would follow the construction of the bridge between 
Bice’s Point and Connor’s Point would be extremely hazardous to 
buildings and lumber. The value of the latter at times is several 
dred thousand dollars and will be greater in future. 

For the reasons above stated, the Northern Pacific Bailroad Company 
to locate the bridge from Bice’s Point in Minnesota across Saint 
Louis Biver and the Bay of Saint Louis to a point on the Wisconsin 
shore about five-eighths of a mile above Connor’s Point, as shown on the 
map herewith transmitted, and the undersigned requests that a Board 
of Engineers be appointed, as provided in the third section of the act 
referred to, to consider and report upon the matter. 

I have the honor to be, very respectfully, your obedient servant, 

Egbert Harris, 

President . 

Hon. Robert T. Lincoln, 

Secretary of War. 









[First indorsement.] 

Office Chief of Engineers, U. S. Army, 

May 6 

Bespectfully returned to the Secretary of War, inviting attention to 
the within report of Maj. C. J. Allen, Corps of Engineers, the officer in 
charge of the improvement of Superior Bay, to whom it was referred, 
from which it will appear that the map accompanying the communica¬ 
tion of the president of the railroad company does not convey the 
requisite information upon the subject and cannot be considered as 
a compliance with the requirements of section c 
1873, as will enable the Secretary of War to decide as to the 
of the proposed change in the location of the bridge. Neither do 
reasons presented by the president of the company seem to constitute 
such a remonstrance as is contemplated by the act. It is suggested, 
therefore, that the railroad company be requested to furnish the map 
and drawings required by the act, with the view to submitting them to 
the Board of Engineers that may be detailed to examine the matter. 
There is no objection to the detail of a Board ; indeed the case would 
seem to require one when the requisite information to enable it to act 
intelligently has been provided. 

♦ John Newton, 

Chief of Engineers, 

Brig. and Bvt. Maj. Gen . 
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REPORT OP MAJOR CHARLES J. AIXBN. CJOBPS OP ENODOfiBBS. 



Engineer Office, U. S, Armx ' 
Saint Paul , Jfww., April 28, 1884, 

General : 1 have the honor to return herewith the letter of the pres¬ 
ident of the Northern Pacific Railroad Company, with its inclosures 

{ map and printed copy of legislation affecting: that road) referred to m© 
>y indorsement, Office of the Chief of Engineers, April 19. 

I also inclose, to aid in reporting upon the proposed crossing, a small 
tracing of a portion of Saint Louis Bay, made from a chart, Lake Snr- 
vey, 1861. On this tracing I have located, approximately, a proposed 
channel on the west side of Rice’s Point, reported upon by a Board of 
Engineers, Janaary 29,1881; there is also approximately located on the 
tracing the established dock line, Wisconsin side Saint Louis Bay, as 
shown on the map accompanying letter of the president of the com¬ 
pany. 

Section 3, act of Congress approved February 27, 1873, requires to 
be submitted to the Secretary of War, kt a design and drawing of the 
bridge and piers, and a map of the location, giving for the space of at 
least one mile above and one mile below the proposed location the to¬ 
pography of the banks of the river, the shore lines at high and low 
water, the direction of the current at all stages, and the souudings 
showing accurately the bed of the stream.” 

Section 1 of the act provides for a pivot draw, giving two clear open¬ 
ings of 100 feel; each, measured at right angles to the current at the av¬ 
erage stage of water in the river, and located in a part of the bridge that 
can be safely and conveniently reached at that stage, the next adjoining 
spans to the draw to be not less than 150 feet. Bottom chord of bridge 
less than 10 feet above extreme high-water mark. 

It is assumed in the absence of drawings that the usual draw-rest 
above and below the pivot pier is contemplated, and that the approaches 
to the draw are designed to not unduly contract the width or cross- 
section of discharge. 

I communicated with officials of the railroad engineer office at Saint 
Paul, but, owing to the absence of the chief engineer, could notobtainany 
information other than that on the map accompanying the letter referred 
to me. A tracing of a portion of the map was sent, for verification, to 
my assistant at Duluth, who reported it “ not correct in channel or 

map appears to have been compiled from a Lake Sur¬ 
vey chart, 1861, and from a map of the Engineer Department, 1879. 

, natural and artificial, have taken , place since those dates. 
There is information sufficient in this office to supplement the map be¬ 
low Rice’s and Connor’s points, but reliable soundings between those 
points, and the site proposed, and for a mile above the site ; and a cor¬ 
rect longitudinal section on the axes of the bridge, showing piers, bed 
of river, &c., are needed. No general survey of the Saint Louis River 
has been made, so far as known, since 1861. 

The crossing, as now proposed by the compauy, makes for a point on 
the Wisconsin side of Saint Louis Bay, about five eighths of a mil© above 
the point originally intended. The reasons for this change, as stated in 
the letter of Mr. Harris, are strong. But, as a draw at the originally 
intended crossing would not restrict ascending vessels, after passing it, 
to any particular channel, it appears necessary to add the following in 
regard to the line as now proposed: By inspection of the small tracing, 
from 'Lake Survey chart, 1861, it will be seen that vessels drawing 16 
feet of water can, after passing the proposed draw, only ascend the bay 
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for a short distance, and along the west side of Rice's Point, after the 
16-foot channel along this poiut shall have been provided. 

Dredging to accommodate vessels of 16-foot draught will undoubtedly 
be required at some future time on the Wisconsin side of the bay and 
along the front of the established dock line. 

Should commuuieation between these channels, across the bay and 
above the bridge, be desired for such vessels, it could be obtained by 
dredging across the bay, and at right angles, or nearly so, to the flow of 
the stream, or, by carrying a channel up the river for about 2 miles 
above the draw, thence to double upou itself. 

The former would undoubtedly be objectionable, and the latter would 
not be generally convenient, to say the least. 

It is suggested that this difficulty can be met by providing for an 
additional draw of 100 feet opening, whenever necessary in the in" rests 
of navigation, at the southerly (Wisconsin) end of the crossing. By 
proper dredging at this point it is believed that parallelism of the piers 
to the line of docks established need not be required if it be objected 
to curving the line of crossing so as to secure such parallelism. 

The act of February 27, 1873, provides for the consideration of re¬ 
monstrances against the bridge. None have been received at this office 
thus far. 

Before this location can be definitely reported upon a correct map 

soundings and channels, and a longitudinal section of the 
bridge, should be furnished by the company. 

Very repectfully, your obedient servant, 

Chas. f„l • .AlX j I j , 

Major of Engineers, 

Brig. Gen. John Newton, 

Chief of EngineerU, 




REPORT OF BOARD OF ENGINEERS. 



Duluth, Minn., July 23, 1884. 

: The Board of Engineers constituted by paragraph 7, Special 
Order No. 155, Headquarters of the Army, Adjutant-General's Office, 
Washington, D. C., July 5, 1884, to consider and report upon certain 
questions, as provided in section 3 of the act of Cougress approved 
February 27, 1873, “ to authorize the Northern Pacific Railroad Com¬ 
pany to construct and maintain a bridge across the Saint Louis River,” 
has the honor to submit the following report: 

The Board assembled at Duluth, Minn, at 10 o’clock a. m., July 22, 
pursuant to the call of the senior member, and after consideration of 
the letter of the Chief of Engineers, July 9, and the papers and maps 
referred to therein, visited the proposed location of the bridge. 

Section 1 of the act of Congress approved February 27, 1873, pro¬ 
vides for the construction and maintenance by the Northern Pacific 
Railroad Company of a draw-bridge across the Saint Louis River be¬ 
tween .Bice's Point, in the State of Minnesota, and Connor's Point, in 
the State of Wisconsin, the bridge not to be of less height than 10 feet 
above the level of the water of the river at the point where its con¬ 
struction Is authorized; to have a pivot draw giving two clear openiujp 
of KM) feet each, measured at right angles to the current at the average 
stage of water in the river, and located in a part of the bridge that can 
be safely and conveniently reached at such stage, and the next adjoin- 
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inf spans to the draw not to be of less width than 150 feet, provided 
the proper location of the draw over the channel admits of spans of 
such width between t it and the shore. Section 3 provides that in 
case the conditions prescribed in this act cannot be complied with at 
the location named in section 1, the Secretary of.War shall, after con¬ 
sidering any remonstrances filed against the building of the bridge, de. 

tail a Board of three experienced officers of the Oorps of Engineers to 
examine the case, and on their recommendation authorise such modifi¬ 
cations in the requirements of this act, as to locations and piers, as will 
permit the construction of the bridge, not, however, diminishing the 
width of tlie spans contemplated by the act. Section 7 reserves to 
Congress the right to alter or amend this act so as to prevent or remove 
all material obstructions to navigation, and also provides that if any 
change be made in the plan of construction during the progress of the 
work, or before its completion, the same shall be subject to the 







The Board has referred at some length 
Congress authorizing the bridge, in order 
understood. 

The Northern Pacific Railroad Company now proposes, under the 
provisions of section 3, to change the location of the bridge so as to 
make the crossing from Rice’s Point, in Minnesota, to a point on the 
Wisconsin side of the river about five-eighths of a mile above Connor’s 
Point, between which and the point is an indentation or bay available 
for business purposes. The principal reasons assigned for the proposed 
change, m set forth in the letter of Mr. Robert Harris, president of the 
company, nnder date of April 9,1884, to the Hon. Secretary of War, are 
the engineering difficulties attendant upon constructing the bridge on 
the line from Rice’s to Connor’s Point, and the fact that Connor’s Point 
is now largely occupied by saw-mills, planing mills, and similar works, 
and the danger to such that would follow the constant running of trains 
in close proximity to them, concurred in by property owners and house¬ 
holders on Connor’s Point in their remonstrance to that effect dated 
Jane 9,1884. The fears expressed in this remonstrance appear to be 
well founded, and to constitute a good and sufficient reason for a change 
in location. In addition, the Board is of opinion that there is greater 
objection to the construction of a bridge from Rice’s Point to Connor’s 
Point than along the proposed line, arising from possible effects upon 
the chaunels of the harbor. 

The plan of the bridge, as submitted to the Board, consists of 
proach of trestle work 320 feet in length, commencing at Rice’s Point 






draw 
a span of 150 feet, 

aggregate length 





openings of 100 feet in the 
thence trestle-work to the Wis- 

4,854 feet over 





each, 

cousin shore 
all. 

The location of the draw as now proposed and as shown upon the map 
furnished by the company to the Secretary of War, dated June 12,1884, 
lies'wholly within the channel, and is properly placed, the pier of the 
northerly opening being just at the wharf line recently established by 
the village of Duluth, and shown on the map by a broken red line. 

By reference to the map it is seen that the location of the draw, as 
proposed, restricts the coarse of ascending vessels of considerable 
draught, after they shall have passed the draw, to the northerly or 
Minnesota side of the bay, as the channels now are. It may be neces¬ 
sary in the future for such vessels to make landings along the recently 
established dock line on the Wisconsin side of the bay, as shown upon, 
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the map, to assure which a suitable opening; of at least -equal capacity to 
that now provided at the Minnesota or northerly end of the 'bridge should 
be constructed 'by the company at the southerly or Wisconsin end when¬ 
ever, In the future, the Secretary of War may determine such opening 1 
to "be necessary in the interest of navigation; the opening as to plan, 
location, and construction to be subject in all respects to the approval of 
the Secretary of War, and to be operated and lighted in consonance 
with the provisions of sections 1 and 4 of the act approved February 
27,1873; and it Is advised that the approval of the Secretary to the 
present proposed location contain a condition to this effect. The cross¬ 
ing being of trestle-work, the construction of sncli an opening, when 
necessity may require it, will be comparatively easy. 

RECOMMENDATIONS. 

The Board recommends approval of the proposed location of the 
bridge, and of the plans therefor, with the following modifications: 

1. That the span between the draw-span and Rice’s Point be omitted 
and trestle or other work substituted. 

2 . That, under the provisions of the third section of the act, the rail¬ 
road company shall be subjected to the requirement to construct, when¬ 
ever notified by the Secretary of War to do so, a draw near the Wis¬ 
consin shore of equal capacity with the one near Rice’s Point. 

Respectfully submitted. 

O. M. Poe, 

Lieut, Col, of j Engineers, Bvt, Brig. Gen ., 17. 8. A . 

A.* Mackenzie, 

Major of Engineer*. 

Oh as. J. Allen j 
Major of Engineers. 


letter of the chief 


engineers. 





Office of the Chief of Engineers, 

United States Army, 
Washington, D. (7., August 5, 1884. 

I have the honor to return herewith the letter of the president 
Northern Pacific Railroad Company of the 23d June last, and 
the maps referred to therein, together with other papers on the sub¬ 
ject, and to submit, in connection therewith, the inclosed report of the 
Board of Engineers constituted by Special Orders 155, Headquarters 
of the Army, Adjutant*General’s Office, dated July 5,1884, “to consider 
and report upon certain questions as provided in section 3 of the act of 
Congress approved February 27, 1873, 4 to authorize the Northern Pa¬ 
cific Railroad Company to construct and maintain a bridge across the 
Saint Louis River,’ ” with recommendation for approval. 

If approved, I beg also respectfully to suggest that I be authorized 
to furnish the president of the Northern Pacific Railroad Company 
with a copy of the report, and to request that he signify in writing the 
acceptance by the company of the conditions and recommendations 
contained therein. 

Very respectfully, your obedient servant, 

John Newton, 

Chief of Engineers j Brig . and .. Bvt. Maj. Gen. 

Hon. Robert T. Lincoln, 

Secretary oj War. 



APPENDIX FP-BRIDGING NAVIGABLE WATER8. 1931 


(First Indorsement.] 

The recommendation of the Chief of Engineers is approved, and the 
authority requested is granted* 

By order of the Secretary of War. 

tfoHN Tweed ale. 

Chief Clerh . 

Wae Department, August 16,1884. 


LETTER OP PRESIDENT OF TUB NORTHERN PACIFIC RAILROAD CJCllIC. 

PANY. 









Northern Pacific Railroad Company, 

President’s Office, 

New York , August 28, 1884. 

the receipt 

the 25th instant, with two inclosures—namely, a copy of the report 
dated July 23,1884, of the Board of Engineers, constituted by para¬ 
graph 7 Special Order No. 155, Headquarters of the Army, Washing- 

. C., July 5,1884, to consider and report upon certain questions, 
as provided in section 3 of the act of Congress eutitled “An act to au¬ 
thorize the Northern Pacific Railroad Company to construct and main¬ 
tain a bridge across the Saint Louis,” approved February 27, 1873, and 
a copy of a letter of the Chief of Engineers, dated August 5,1884, to 
the Hon. “Robert T. Lincoln, Secretary of War, recommending for ap¬ 
proval the report of the Board of Engineers, with a copy of the Secre¬ 
tary’s approval thereunder written. 

The Board of Engineers say in their report that it may be necessary 
in the future for vessels of considerable draught to make landings 
along the recently-established dock-line on the Wisconsin side of the 
hay, as shown upon the map referred to in the report, and to assure 
which a suitable opening of at least equal capacity to that now pro¬ 
vided at the Minnesota or northerly end of the bridge should be con¬ 
structed by the company at the southerly or Wisconsin end, whenever 
the future the Secretary of War may determine such openiug to be 
necessary in the interests of navigation, the opening, as to place, loca¬ 
tion, and construction, to be subject in all respects to the approval of 
the Secretary of War, and to be operated and lighted in consonance 

provisions of sections 1 and 4 of the act of Congress; and 
they advise that the approval of the Secretary to the present proposed 

contain a condition to this effect. 

The Board of Engineers recommend approval of the proposed loca¬ 
tion of the bridge, and of the plaus therefor, with the following modi¬ 
fications, viz: 

1. That the span between the draw-span and Rice s Point be omitted, 
and trestle or other work substituted. 

2 . That under the provisions of the third section of the act the rail¬ 
road company shall be subjected to the requirement to construct, when¬ 
ever notified by the Secretary of War to do so, a draw near the Wis¬ 
consin shore of equal capacity with the one near Rice’s Point. 

In compliance with your request, and the recommendation of the 
Chief of Engineers, approved by the Secretary of War, and by au- 
thority of a resolution of the Board of Directors of this Company, I 
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have the honor to hereby signify and make known that the Northern 
Pacific Railroad Company accepts the conditions and recommendations 
contained in the report of the Board of Engineers. 

Very respectfully, your obedient servant, 

Robert Harris, 

' - President 

General John G. Parke, 

Colonel of Engineer #, U. S . A. 


PETITION OF LAND AND RIVER IMPROVEMENT COMPANY 
ENOE TO A DRAW ON THE WISCONSIN SIDE OF SAINT LOUIi 


REFEtt 

BAY. 


To the 



Robert T. Lincoln 













Land and River Improvement Company respect¬ 
fully represents that your petitioner is a corporation duly organized and 
existing and authorized by its charter to purchase, hold, sell, or other¬ 
wise dispose of real estate in the State of Wisconsin. 

That your petitioner is the owner of a large amount of lands lying 
upon the Bay of Superior and on the Saint Louis Bay, in the town of 
Superior, county of Douglas and State of Wisconsin, and has erected 
and proposes to erect valuable improvements thereon. That the lands 
of your petitioner upon said Saint Louis Bay comprise an extensive 

valuable dock frontage. That the Wisconsin end of the bridge 
now being erected by the Northern Pacific Railroad Company across 

Louis Bay is in about the middle of said dock frontage. 

That your petitioner, in order to develop the commerce of said Saint 
Louis Bay, and promote industries upon said clock frontage, has fur¬ 
nished to various railway companies and other corporations and per¬ 
sons large quantities of said land, among others to the Chicago, Saint 
Paul, Minneapolis and Omaha Railway Company, the Saint Paul, Min¬ 
neapolis and Manitoba Railway Company, the Saint Paul and Duluth 
Railway Company, the Northern Pacific Railroad Company, the Dakota 
and Minnesota Elevator Company, and other elevator, mill, and coal 
companies for the construction of railroad docks, mills, elevators^ coal 
docks, and other industries, and is engaged in procuring the location of 
other industries of a similar nature upon said bay front. That the said 
railroad docks and other industries now located on either s 






brid 

large vessel 

is required to place a draw in its said bridge upon the Wisconsin sid 
of said bay, the commerce of said harbor will be seriously aud materi¬ 
ally obstructed aud impelled. That it is absolutely necessary to the 
proper development of the commerce of said harbor that such draw 
should be constructed, for the reason that the draw now being con¬ 
structed is so near to the Minnesota shore of said bay that it will fur¬ 
nish no facilities to the commerce seeking the Wisconsin shore of said 
bay. That the waters of said bay adjacent to the established dock-line 
in front of said lands of your petitioner are navigable, and that your 
petitioner has already spent a large sum. of money improving the chan 
lel by dredging across the bridge line in the waters of said bay upon 
the Wisconsin side thereof. 

Wherefore your petitioner prays that an order be issued requiring 
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the said Northern Pacific Railroad Company to pat in its said bridge 
a draw upon the Wisconsin side of said bay, at such point as may 
be found proper therefor. And your petitioner will ever pray, &c. 
Dated December 11,1884. 

Land and River Improvement Company, 

By Francis H. Weeks, 

Preside! 1 1. 

J. H. Hammond, 

General Manager. 

[First indorsement.] 

Office Chief of Engineers, U. S. Army, 

December 26, 1884. 

Eespectfally referred to Maj. C. J. Allen, Corps of Engineers 




To be returned 


John G. Parke, 

Acting Chief of Engineers. 



Engineer Office, U. S. Army, 

Saint Paul } Minn., December 31, 1884. 

Respectfully returned. 

The Board of Engineers constituted by paragraph 7, Special Order 

Ho. 155, Headquarters of the Army, Adjutant OeneraPs Office Wash¬ 
ington, D. 0., July 5,1884, to consider and report upon the proposed 
Horthem Pacific Railroad Company bridge across the Saint Louis 
River, Minnesota and Wisconsin, authorized by act of Congress ap¬ 
proved February 27 , 1873 , recommended in their report, dated July 23 , 

1.884, that the railroad company be subjected to the requirement to 

construct, whenever notified by the Secretary of W.ar to do sen, a draw 

near the Wisconsin shore of equal capacity with the one near Rice’s 
Point. This recommendation, as a condition, was accepted by the 
railroad company, as per letter of the president thereof to the honorable 
Secretary of War, dated August 28,1884. 

The petitioners state that extensive improvements have been com- 
menced on the Wisconsin side of Saint Louis Bay, location of dock lines 
and dredging included. Extensive dock lines have been located, al- 

yet built The amount of dredging I should 
exceeding 2,000 to 3,000 cubic yards of ex- 

the 

merce I believe to be not 

I would therefore recommend that the railroad company be required 
to construct the additional draw according to plans to be approved by 
the Secretary of War. 

Chas. J. Allen, 

Major of Engineers. 




com 


letter of the chief of engineers. 


Office of the Chief of Engineers, 

United States Army, 
Washington, D. (7., January 16,1885. 

Sir : I have the honor to return herewith the petition of Francis H. 
Weeks, president, and J. K. Hammond, general manager, of the Laud 
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and River Improvement Company (Wisconsin), dated December 11, 
1884, that the Northern Pacific 'Railroad Company be required, to put 
a draw in its bridge on the Wisconsin side of Saint Louis Bay, and .also 
the protest of the Northern 'Pacific Railroad Company, by Robert Har- 

ris, president, dated December 27,1884, against the favorable consider. 

ation of the matter, both of which were referred to this office for report. 

“An act to authorize the Northern Pacific Railroad Company to con¬ 
struct and maintain a bridge across the Saint Louis River,” approved 
February 27, 1.873 (United States Statutes, Yol. 17, p. 477), contains in 
section 3 the usual provisions requiring that plans, &c«, be submitted 
to the Sneer of War for approval, and adds.- 

Bat If it shall appear that the conditions prescribed by this act cannot be complied 
with at the location where it is desired to construct the bridge, the Secretary of War 
shall, after considering any remonstrances filed against the building of said bridge,and 
famishing copies of such remonstrances to the Board of Engineers provided for ia 
this act, detail a Board composed of three experienced offlcers of the Corps of Engi¬ 
neers, to examine the case, and, cun their recommendation, authorise such modifica¬ 
tions in the requirements of this act, as to locations and piers, as will permit the con¬ 
struction of tne bridge, not, however, diminishing the width of the spans contem¬ 
plated by this act: Provided, That the free navigation of the river be not materially 


Remonstrances against the proposed location of the bridge hairing 
been made, a Board of Engineers was, by authority of the Secretary of 
War, organized by paragragb 7 of Special Orders number 155, Head¬ 
quarters of the Army, Adjutant General’s Office, dated July 5, 1884, to 
consider and report upon certain questions, as provided for in the third 
section above referred to. The Board assembled at Duluth July 22, 
and submitted its report July 23,1884, in which the following lauguage 
is used: 


ap it in mm that the location of the draw, as proposed, re- 

hev stall have 


By reference to the 

striots the course of ascending vessels of considerable draught, after they 


passed the draw to the northerly or Minnesota side of the bay m the channels now 

are. It may be necessary.in the future for such vessels to make landings along the 

recently established dock line on the Wisconsin side of the bay, as shown upon the 

map, to assure which a suitable opening of at least equal capacity to that now pro. 

vi led at the Minnesota or northerly end of the bridge should be constructed by the 
company at the southerly or Wisconsin end whenever, in the future, the Secretary of 
War may determine such opening to be necessary in the interest of navigation; the 

opening as to plan, location, and construction to be subject, in all respeots, to the ap. 

provalof the Secretary of War, and to be operated and lighted in consonance with 

the provisions of sections 1 and 4 of the act approved February 27. 1073; and it in ad. 

vised that the approval of the Secretary to the present proposed location contain a 
condition to this effect. 




Board were approved 



the Secretary 


N The recommendations of 
of War August 16, 1884. 

||1 fA copy of the report of the Board was furnished the president of the 
railroad company, who, in acknowledging its receipt, under date Au¬ 
gust 28,1884. used the following language; 


I have the honor to hereby signify and make known that the Northern Pacific Rail¬ 
road Company accepts the conditions and recommendations contained in the Report of 
the Board of Engineers. 

By reference to Major Allen’s reports upon the petition and protest 
referred to in this letter it will be seen that, basing his opinion upon the 
papers received by him from the parties interested, pro and con, be is 
fed to the conclusion “ that the railroad company be required to con¬ 
struct the additional draw according to plans to be approved by the 
Secretary of War.” 

I concur in his recomm enclation. 
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R,The previous papers in the ease, including its report of the Board of 
Engineers, are herewith. 

The letter of Mr, O. L. Catlan is also returned. 

Very respectfully, your obedient servant, 

■ John Newton, 

Chief of Engineers, 

Brig, and Bvt . Maj. Gen. 

Hon. Bobbbt T. Lincoln, 

Secretary of War. 


[Sint indor*ement.l 


The recommendation of the Chief of Engineers that the Northern Pa¬ 
cific Railroad Company be required to construct an additional draw on 
the Wisconsin side in its bridge across the Saint Louis River or Saint 
Xiouis Bay, according to plans to be approved by the Secretary of War 







Dbpabtmknt, January 



a 


John Twe 




I 



















APPENDIX G G 


IMPROVEMENT OF HARBOR AT DULUTH, MINNESOTA, AND OF THE EN¬ 
TRANCE TO SUPERIOR BAY, LAKE SUPERIOR-IMPROVEMENT OF THE 
HARB OR AT GRAND MARAIS, MINNESOTA. 




I. Harbor at Duluth, Minnesota. 

'21 Dredging Superior Bay, Wisconsin. 



Grand Marais, Minne- 


EXAMINATIONS AND SURVEYS, 


4, 




6 . 


Stone Lake and Lake Traverse, 
innesota, with a view to connecting 
them. 

Agate and 



Saint Louis Bay and Saint Louis Riv¬ 
er from Connor's Point, Wisconsin, 
and Rice’s Point, Minnesota, to foot 
of first falls. 


(For letter of transmittal, see Appendix A. A.) 


G G 




MINNESOTA.. 



2 . On a line past the Blast Fnrnace Docks to intersect with the chan¬ 
nel of the Saint Louis River. 

3 . On a line parallel to Minnesota Point; and, 

4. Along the west side of Rice’s Point, in Saint Louis Bay. 

The dredging to provide for vessels drawing li feet, 

The-cost of the project, including; maintenance of the canal-piers for 
the present, as stated in annual report, 1881, was placed at $212,988.36, 

This estimate, as revised in annual report for 1884,.was increased to 

$305,424. The river and harbor act of Congress approved July 5,1884, 
appropriated $45,000 for continuing improvement. This sum was ap¬ 
plied to dredging and to maintenance of the piers. A contract for dredg¬ 
ing was entered into 'with Williams and Upham, September 19,1884, to 
be completed by September 1,1885. Under this contract 173,102 cubic 
yards of material were removed daring the fiscal year. 

122 ENG 1937 
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The pier-head of the south pier was badly damaged during the storm 
of October 1 by Teasels colliding: with it. The work had 'been standing 
for about ten years, and needed extensive repairs or renewal. It was 
accordingly repaired and partly rebuilt from the water-surface. Upon 
these repairs, completed in November, were expended— 


• m m m m 


ip • m m m m m m m m 


■ 0 


10 
<34. (® 
6.979 







, it will 
everal 




necessary 
come. 


Timber, feet, B. M. 

Brush, cords.. 

Eock-filling... 

Drift-bolts and spikes, pounds ... *.... 

Some of the old material in the structure having been utilized. 

. This pier.work was done by hired labor, and economically carried out 

by Mr. Guy Wells, assistant engineer. 

Thorough soundings, taken over large areas of the harbor during the 
1884, for comparison with those of the survey of 1879, showed 
more or less of scour and fill had 
harbor, the total movement of material 
regaling nearly a million of cubic yards, 
ment of the material forming the bed of the 
to provide for a small amount of redredging 

The condition of the harbor and piers is as follows: 

Piers in good condition, excepting a slight settling at the middle point 
of the south pier. This pier-work was originally done by the city of 
Duluth, the superstructure having received repairs at the hands of the 
Government since 1873. The main harbor area in front of the docks, 
about 3,000 feet in length by 900 to 1,130 feet in width, has depth of 17 
feet. In the canal the least depth is 17 feet. The channel leading from 
the main harbor to the blast-furnaces on Rice’s Point has, for a distance 
of 1,600 feet, a depth of 16 feet, the widths varying from 66 to 120 feet; 
thence to the Saint Louis River the dredged channel is narrow, with 
ruling depth of 12 feet. No work lias been, done upon the channel from 
the blast-furnaces to the Saint Louis River since 1881. 

adoption of the present plan the harbor area was much re¬ 
stricted, and there was no channel of consequence along the east side 
of Rice’s Point. 

If the recommendation of the officer in charge of the Saint Mary’s 
Falls Canal be adopted, viz, the construction of a new lock to afford 
depth of 21 feet on the miter-sill, the anchorage ground and channels of 
Duluth Harbor will have to be deepened accordingly. 

In pursuance of the present plan of improvement the sum of $126,000 
can be profitably expended during the fiscal year ending June 30, 1887, 
in dredging, especially in deepening and enlarging the main harbor area, 
and in maintenance of the piers. 

A reserve of $8,000 to $ 10,000 with which to make repairs to piers 
when necessary should always be available. 

The balance from appropriations available at the close of the fiscal 
year 1885 will be expended in completion of the dredging contract and 
in necessary repairs to piers. 

As bearing upon the extent of dredging: during the season of 1885, a 
copy of letter from a committee of the Chamber of Commerce of Duluth, 
dated April 16,1885, is herewith. The request of the committee ac- 
corded with the views of this office regarding the season’s work. 

The work, with the exception of that upon the piers in the fall of 
1884, has been in local charge of Assistant J. H. Darling, assisted by 
D. W. Kinnaird and Thomas McMath. These gentlemen have dis¬ 
charged the duties devolving upon them well afid faithfully. 

The very complete statistics pertaining to this and other ports and 
works have been compiled by Mr. William Blankenhom. "chief clerk. 
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mm 


This work is in the collection district of Dnlntb. Duluth, Minn., is the nearest 
port of entry. The collections at this port for the year ending December 31, 1884 r 
were $4,125.63. 

Attract of appropriations mod# for tke harbor of Duluth, Minn., how expended and to ho 

expended , <fc. 


Appropriations. 


Includes examinations, superintendence, 

contingenoies, Ac. 


Construe- Bredging 

Mon of E *P^™ of Isolde her- 


Amounts a 
propriatoc 


breakwater. 


piers. 


bor, 


By act approved March 3,1871. 

Bv act approved June 10,1872 .... 
Allotted from act approved March 
By act approved June 23, 1874..... 
By act approved March II, 1875 .. 
By act approved August 14, 1876.. 
By act approved June 18, 1878 .„... 
By act approved March 3, 1879.... 

By act approved Jane 14, 1880.... 

By act approved March 3, 1881.... 

By act passed August 2, 1882. 

By act approved July 5,1884. 


'« 'Ml I» W «M l* Mil «M li rn m 


3, 1873 


m 

50, 


000 

000 


00 

00 


■ • • m m 


m m ■ • m 


« e • * 


• • • • 


• • • • 


♦ * » m# * » • 


Ml • * * # 


m m m « 


■ m m m « m m 


Total. 


« tu rn m « m 


• «» m «i 



$32,723 59 
1,879 54 

« « « * «a> ■ . m - » « 

6,000 

4, 

6, 

5,000 00 
4,145 91 
* 10,000 00 


m m m m 



$3, 

8 , 

85, 

», 

29, 

20 , 

20 , 

35, 

'40, 

*35, 


325 61 
120 46 
000 00 
000 00 
134 04 
400 00 
000 00 
000 00 
854 09 
000 00 


70,215 




416,049 


These amounts assumed. 


Total amount expended to June 30, 1885 (including outstanding liabili¬ 
ties) i 

Breakwater...... 

Canal-piers, dfce ....... 

Dredging, <tc.. 


1110,000 00 
64,215 00 
228,997 40 


Total 


*11 4 


... 


Amounts expended prior to present project (January, 1881), Viz: 

Breakwater......... 

Canal piers, &e . « Ain *1 m «» m h® mil '■» lip m » « m. M« «» Mi m «» m m * m m iuui m «» «i» m m m m m m m » • m * » » 

Diudgiug, itc *•»«•«»«»»■ *«»« • » * •«« w *, • m • »»»*»*■»«»«®«««■ ■»»»«* «»«® «•«»«»»» 


Mu ill Ml «» «ffl 


,p «, m 


<m m »• » • 


■*» • «® » ■» » * m m moii 


•k hip mil mini m '"ooi m «si «ii 


in mi> a» » 


10000 'UODI • 


Total 


'■» m m 


» ill m » m 


mi m «■. m m 


«n «h «» up m m 


110,000 00 
45,698 33 
114,953 48 

270,651 81 


W 

Total amount expended under present project (January, 1881 
1885), including outstanding liabilities: 

Canal-piers, &e » " 00 " MS' ooooi m m • * #p m m • • bos ios «» m m «■> ■» ■ m m m • m m m m *» m m » «" « • m m m m 
Dredging, &c... • ooo> • *0001 <» m m m moot * m » • m «n m i» am m m m m « » m m m • m «» «» • » » m m m » Hi 


Jnne 30, 


,m mm ,» w 


• moot •' 


m> m m «S' tu m m m m » • m 


* » * m • m 


Total 


m m> m m 


m m • • • 


ill® Hi Oft ill » 


«» m • mm* 


PI «> «l 


now m » 


m m m 


Estimate for carrying out present project (adopted in 1881) 
Increased cost for reasons etgted in Annnal Report 1884 ... 




• m m m m mm 


18,517 54 
114,043 06 

132,"560 59 

.2i*9i8.36 

£«,. 435 <134 


Total........... 305,424 00 

"Appropriated under present project, to include appropriation July 5,1884 130, OiK) 00 


Remaining to be appropriated........................... 

Money statement 

July 1, 1884, amount available... 

Amount appropriated by act approved July 5, 1884.. 


• ••«•••• m 


m m 


. 175,424 00 

$581 54 
.. 45, '000 00 


July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1, 1884... $21,510 78 

July 1, 1885, outstanding liabilities.... 11,233 96 


45.581 54 


32,744 74 


July 1,1885, amount available.......................................... 12,836 80 


•When the project, 1881, was adopted there was a balance from former appropria¬ 
tions under contract to be completed July 1,1881. 
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Amount (estimated) required for completion of existing project.-......1175,484 00 

Amount that can be profitably expended in fiscal year ending June 30,1887 125,000 00 
Submitted in compliance with requirements of seotion 2 of riven: and 
harbor acts of 1866 and 1867. 


Abstract of proposals opened September 8,18841, by Mai. Charles J. Allen , Carps of Engineer*, 


Saint Paul 


openea ssep 
, Minn. f jo 


or dredging in the 


harbor of Duluth, 




ft 

•02 

II 


•Informal; no seal to signatures on guarantee; oerttfioate of Justification of guarantors made by 
notary public Instead of a united States offioiaL 
t Contract awarded to Williams and Upham, lowest bidders. 


COHMEBCIAIi STATISTICS, 1884. 

i 

Arrivals and olearanoes of vessels, fo. 


Description. 


Arrivals, 1884: 

American vessels from American ports.. 

American vessels from foreign ports. 

Foreign vessels from foreign porta....... 

Totals; 

1884...... 

1883 .. • • fit • « ai a» bbb is® m «ai m lii m m m «p m as m m m fib * 

j! lllJjlJ! « * » ii» m m m m m m m m m m » • m * *> lit in » • • m • • m m » » <* « • m m m m 


«» » ♦ « m m m an m m m « 


m w> a fit m m m 


«► W fib ODD' «» toot tooo 


1880 

1879 <n«i#«a<«*>0*»tib«ea»aaieb»a«««e«»8iaiiB<0jB«bt»aai 
1878 

1877........ 

Clearances, 1884: 

American vessels for American ports 
American vessels for foreign ports... 
Foreign vessels for foreign ports .... 
Totals: 


1884. 
1883. 
1882. 
1.881. 
1880. 
187®. 
1.878. 
1877. 


m m « m 9 « * <m m m » » >hhh< m m m 

8 

* m m * m m • m ■ * m m m am • 0 

• «i m m m uooi • * m m m * «® « «< m 


ai at an tom ioob m ai at 10 tom ioob an ao ao< «o 0001 «s m at fib a» wm «« # ton * m » 0 mm 


m m At m m tit m » «t <*» m «e » m ■ fib «t «o «o> t0 m fib 
am m mi » 1® a» tii m m m w • » i» nip ion • m » « it * 


• <® m « m • » « • • » m m 


m uii an * m ■ « w m * • » m m fit » m m m • » » » » • « * * <* m • « m » m • • • » » film • » «t «» «» m m «t 

• • • m » m m • * m « 


• • 11 • • it 


• *•••«■• mmmmmmmmmrnmmmmm » «n » i# «i» * « «® » «» 

1 Jll » «b i»ii» «p«ii » 

• .101 n® OlGMlt non » »» «® » » » I»ti » «® » »i! » ««» « »«» «® »«. * i»i # « «»| • ,« 1 «, «»! « 


mmmrnimmmm 


• • • • • m m m m m 


m m m m m m mmmm mm m m m •*••••■•«• 
• • m mm m m m m mi • m m • m 


» m m m • m mmmmmmmmm • **#»»*! w »» at o® « » » «»«» « «» » m m m m m m mmmmmmmmmmu» m mm m m m m m 

m m m m m m m m mrnmmmmmm «*«psBi#isBi>iiiBbSBiis»*oo»HHSiHH anaBHniaiiaisBi, «* at, i» « ® ® * umb * hi » «t 

m m m m «t • • * m m w m m m m m m m m m m m • m m 

• m m m m in • • mi • mmmmmmmmmmmmmmmmrnmmm « «r ti« * .» » m«i » *» » * » * aii * ip » «» ® » 

.assisHiigiiiit 1® i® in 1® m 'tiro m m m • • • • • mmmmmrnmmmmmmwmm mmmmmmmmmmmrnmmmm m m m m m m • «b • m m m • 

• mwwmmmmmm •••••••••»•••• mmmmmmmmmmmmrn 

• m oik m * «» • • ■ m m m mmmmmmmmmm m m m m m m mmmmmrnmmmmmm » *lt * « * it «® «® » * 1® ««* « mm m mm m 

•mm*•••«•••••••••■mmmmmwmmmmmmrn 



000m m sosi a • us 


• «» • in «» » « 


824 

107 

157 


* w • in <11 


«» » * b» '» fi* 




• » » blip • • * » m on (0 ®. an m m m • m mi® « • at on • 



• • 0* ® » 


624 


m if m • • «» 


« «D (111 » 1 * it® « ® «. ,» « 


«t rnmm m mmm m m m 


s* m m m m m 


m m m • * 



108 

m 


• m m • • 


• • • 






Increase in arrivals of all kinds In 1884 over 1883 .................................. 92 

Increase in olearanoes of ill kinds In 1884over 1883.... 124 

Total increase ........... 21 



Tofmage. 



Vote.—T he “ In transit trade ,Y of the port of Duluth for the year ending December 9L 1864, Is 
follows: 


Vain© of merchandise ...... f iM, 81® 

Estimated duties thereon............... ' 
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Receipt* and shipments by lake during the year 1884, at the port of Duluth, Minn. 


Commodities. 


Coal, jiiuiliti, railroad and pig iron, bullion, &o 
Hour, wheat, and com, lice. -. 


1884 

1883 

1882 

1881 

1880 

1870 

1878 

1877 

1876 


m m m m mm* 


«»•«*« m m m m m m m m m m m m m m m m mm « • • • • m m m m • m mm* 

mmmmmmmmmmww m m m m m m • m m m m mm m mm » m m m 

mmmmmmmmmmmmmmmmmmrnmmmmmmmmmmmmmmmm* mmmmmmmmmmmmrnm 

* m m m m rnmmmmmmmmmmmm mmmmmmmmmrnmmmmmm « ** m • • mmmmmmwm m m m 

m m m m m m mmmmmmmmmrnmm m • • m m m m m m m rnwmmmmmm m m m m m m «*■•••■ • • ® 

ft 

m m m m mm •••••• mm mm m m m m m m «»«»«» mmmmmmmmmrnmm m • • • m • • mm* 

rnmmmmmmmmmrnm m m m m m> m 


Freight re¬ 
ceived. 

Freight 

shipped. 

«* 

Found#. 
879,686,600 
1,828, 600 
881,015,200 
1,355,124 , 000 
827,584,122 
591,198,468 
266,247,108 
272,946,047 
154,704,305 
131,897,156 
77,510,436 

Found#. 

68,862,800 
787,500, 000 
856,362, 800 
§§7,448,000 
322,634,840 
347, 667,727 
368,386,251 
316,917,673 
199, 052,477 
165,753,224 
192,676,050 


Total. 


Pounds. 
948,649,400 
788, 828, 600 
1,737, 378,000 
1, 852, 570, §00 
1,150,218,962 
938,866,196 
634, 633,359 
589,863,720 
353,756,782 
297,150, 379 
270,186,486 


. freight shipments and receipt* 




Route. 

Shipments. 

Receipts. 

V 

By Saint Paul and Duluth Railroad......... 

Bv Northern Pacific Railroad .. 

Pounds. 
518,457, 855 
268,063,570 

Pounds. 
632,193,282 
497,547,315 

JIL ClPilll * n® m • m m » m flu « « m m • «» » » m m> «® ■» m ® «# m m m m m m <* m m m • m m m m m >a a «n <u * * m m ® « m m iw • m m m a mu .«» m m • 

* 

786,521,425 

1,129,740,597 


COMPARISON WITH PREVIOUS TEARS. 


Total forwarded and received s 

1884.. .................... 

1883.. .................... 

1882.. .................... 

1881.. 

1880 
1879 
1878 
1877 
1876 


» 


» rn «»»' m m tt m * * « m m m m «m 


» • m m m m m 


Hi «» JP m * « «sll «t» i® «® an *' » illi «ffi> * «» < 

• » » « « m m « m m m m » m m m * 

• • « m «» m m m # *» • « « » up us m m m m m m m «» * m m m « » uu m «» » <» m % » or m m m m m 

• SB) is® IP in 1|> IS® m ill nil * up «n m m up m m> m « * mgi m is 


• * «m * 


«> in «> 


an «i an up up n> n aw 


■ m m 


m m m ill » m m «» in m 


HIP 'll! ill ill mu HP W 


Pounds. 

1 , 916 , 262,022 
1 , 716 , 854,956 
1 , 188 , 413,495 
a*>9» 660,838 
769,680,497 
602,538,667 
354,974,561 
311,208,341 
277,197,587 


Storm*, 1882. 


Date. 


At 


January 21 .... 
February 17,18 
March 20, 21..., 

April 8-10 ...... 

May 9-11.. 


June 111....... 

July 24 ....... 

August 24- 

September 25. 
October 1-3.. 


November 11 
December 13 



S|HS 

O 

!| 

pi* 

Jl 

2*3 
* > 

X 

%4 

o 

H 

Q 

m • • • m • m m 

NTV. 

MOss. 

38 

1INL 

8 45 

• • • • 

NR. 

36 

12 30 

mm m mm m m m 

NR. 

86 

31 00 


NR. 

38 

44 00 

* «*l «#««■' Hill » 

NR. 

32 

55 00 



85 

4 00 


w. 

42 

12 15 


w. 

86 

0 45 


NR. 

28 



NR. 

40 



NR. 

44 

12 00 


W. 

40 

IS 45 



Remarke. 


This storm raised a very heavy sea. 

Very heavy snowfall during the storm, and the sea 
was heavy, crashing the ice against the piers. 

Heavy sea. 

The sea was terrific. A schooner went ashore on 
Minnesota Point, but got off'without mu oh dam” 
ago. Th© sea in the bay was heavy. 

Very henvy rainfall accompanied this storm. The 
amount was 2.54 inches. 

'This storm was accompanied by a heavy thunder¬ 
storm. 

Heavy sea. raised. 

Thirteen heavy storms reported for this month. 
Terrific sea raised by this storm and damage re- 


*10 


Heavy hmhi mill day. No vessels went out. 
No damage reported from this storm. 
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Storm f, 1883. 


Date. 


January 10,11.. 
February 16 ... 
March 10. 


m m mm m m mm m 


mmrnmmmmm 


m m m m • mrnmmmmmim 


April21-23 ... 

May 17-21- 

June 29... 

July 4 ...-- 

August 21,22. 

September j 2 J 

October 5. 


m m m m 


m m m » 


* ®i » * ■ jf i» * i* in * • # ip 


• m m m lift m m m m m mm 


■ 9 * i 


m m m m m 


ntummmmatwmw 


#•••••*•• mm 


• a m m m m 


<*M 

o 

I'd* 
t ii! 

Jr 

S - 

0 jj? 

h| 

NW. 

MUss. 

56 

w. 

44 

NW. 

44 

NIL 

58 

NE. 

88 

NW. 

86 

NW. 

89 

NW. 

83 

NE. 

40 

NE. 

40 

NE. 

28 



‘RAine r hs. 


h. fllk 



Heavy snow-storm aooompanied this. 

Fourteen heavy storms from west iiiiil northwest 
this month. 

Very heavy sea created by this storm. 

Very heavy sea. Heavy damages by this interim. 
Heavy seam the bay. 

Do. 

Do. 

Heavy damage* Nellie Cotton lost ashore. 

Heavy seas. 

Do. 


Thu above table gives the maximum storm for each month, 


Storms, 1884. 





f IS 

► 2 ® 
<s SI, 


January 2.. 
January 18. 
January 19 
January 23. 
J'»nuary.2i. 


a a * a a 


• <* m m m * « 


• m a 


NW. 

NB. 

:».«r. 

NW. 

NB. 


« <»• « m m * m m <m m • m <m « ■ 


January 30. 

February 7.... 

February' 12 ....... 

February 17 and 18. 

February 19.. 

February 25.. 

March 2 and 3. 

March 10 and 11.... 

March 12.. 

March 12 ««^»....... 

March 22 .. 


•a » >ii a 


a » m m B 


*» * m » • 


• » * «> m 


» m win m « 


March 29 
April 1 .. 
April 2 .. 


m m m « 


* « m m ••••<*• • « » *1 » « 




w. 

NE. 
Iff 18. 
NE. 

II . « ., 

NW. 

NW. 

NE. 

W. 

sw. 


NW 

NE. 


• *> • 


i«« • IGGI Oil » M 0111 » » • * * 


a at a a up mu 


NW. 

NE. 

NE. 


April 12. 

A .pril 14 and 15 

April 15 ... — 

April 19.. 

April 20 .. 

April 27. 

April 29 ...... 

May 8......... 

May 13........ 

May 18........ 




a m • m m m 


m b m m m m • m m m • 


m • at • • 


m w m m mm 



NE. 

NW, 

NW. 

NE. 

NW. 

NE. 

NW. 

NW. 

NW» 

NE. 

NE. 

W. 

Ill'll, 


MUss. 

M 

32' 

26 

26 

26 

28 

27 

31 

30 

28 
37 

25 

26 
40 
26 
26 
83 

32 
26 
82 
26 

31 

34 

35 
50 
28 
34 
28 

36 
48 

32 
28 
31 
89 
40 
28 
80 


ii 

I! 


JIl 

4 
10 

0 

3 

2 

2 

1 

8 

3 

31 

2 

1 

3 

25 

2 

1 

11 

0 

2 

8 

6 

9 

7 

1 

20 

2 

7 

2 

3 
20 

5 
2 

4 
10 
15 

3 

4 


00 

20 

45 

00 

15 

15 

00 

15 

15 

00 

05 

45 

25 

45 

45 

15 

45 

50 

00 

45 

10 

15 

30 

45 

00 

15 

25 

15 

30 

00 

40 

20 

30 

©0 

45 

60 

15 


Data. 


u 


June 1................ 

June 12 ami 13........ 

Jim® 18............... 

Jnn© 24............... 

Jane25 .. 

July 5 ................ 

July 8. 

July 17... 

July 24 .. 

August 1.... 

Augusts.. 

August 18.. 

August 20 ............ 

September 1 .. 

September 6.... 

September 7 . .. 

September 8,.. 

September 10. 

September 13 .. 

September 16. 

September 27.. 

September 30.. 

October 1 and 2. 

October 5. 

October 5... 

October 16.... 

October 20. 

November 16 ......... 

November 20 —..... 

November 21 .. 

November 22.. 

November 22 and 28 .. 

November 25 .. 

December 16.......... 

December 22.......... 

December 24.......... 

December 31.......... 


NE. 
NE. 
Jiff JIB. 
NE. 
NE. 
NW, 
NE. 
NB. 
NB. 
NE. 
N. 
NE. 
SW. 
SW. 
W. 
NE. 
NB. 
NE. 
NE. 
SW. 
NW. 


» 


W. 

NE. 

NW. 

NW. 

NW. 

NB. 

NW. 

W. 

NW. 

NW. 

NW. 

NW. 


a . 

II? 

I! II 

2*3 

*i» 

x 


25 
44 

26 
46 

25 

27 

26 
30 
30 

28 
26 
28 
28 
29 
80 
25 



25 

82 

25 

28 

41 

46 

82 


25 

28 

82 

25 

28 


44 

28 

80 

88 


42 


o 

ii 


s 


4 10 

4 ii 

5 If 
t 50 
2 41 
1 45 
5 15 


6 45 
2 40 
0 25 


2 

12 


4 15 
0 25 
0 85 
2 15 

82 00 
8 15 

5 80 
0 26 

1 45 

2 50 


0 20 
§ 26 
I 88 
• SO 
0 45 
1 55 
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Openin and closing the harbor at DiiZiiiA, Minn 


1856 

1856 

185 ? 

1858 

i860 

1860 

1861 
1862 

1863 

1864 
1866 
1866 

1867 

1868 
1869 



• #>•*>• «fc is m m • ■ 

mmut + vmmmmmmrnmmmmm «•••«« 


m. 


Opening. 

I 

• 

b* 

| 

Q 

Tear. 

Opening. 

C oeing. 

Apr. 

15 

% 

Deo. 

N 

a 

1870. 

Apr. 

12 

Nnv. 

21 

Apr. 

Mi 

Nov. 

22 

1871. 

Apr. 

5 

Dec. 

• 

May 

27 

Nov. 

20 

1872 . 

Mar. 

9 

Nov. 

24 

Mar. 

20 

Nov. 

20 

1873 ... 

May 

10 

Dec. 

30 

May* 

25 

Nov. 

9 

1874. 

May 

2 

Dec. 

U 

Apr. 

7 

Dec. 

4 

1875. 

Hay 

12 

Deo. 

10 

June 

12 

Deo. 

12 

1876.;... 

May 

2 

Deo. 

19 

Apr. 

28 

Dec. 

16 

1877 .. 

Apr. 

25 

Deo. 

17 

May 

10 

Dec. 

7 

1878 .. 

Mar, 

23 

Jan. 

2* 

Apr. 

23 

Dec. 

1 

1879...... 

A pr. 

17 


12 

Apr. 

22 

Deo. 

5 

1880. 

May 

1 

Dee. 

17 

May 

6 

Deo. 

10 

JJ8I5H mm mm 

May 

8 


26 

Apr. 

19 

Dec. 

1 

XIS®*2 »■«••••••••• 

Apr. 

15 

Dec. 

FjI 

Apr. 

1 

Nov. 

21 

1 m m 9 « * ® m 

Apr. 

9 

Dec. 

24 

Apr. 

25 

Nov. 

12 

18S4 • 

May 

1 

Deo. 

25 


*1879 


LETTER FROM COMMITTEE CHAMBER 


COMMERCE. DULUTH. MINNESOTA, 


Duluth, Minn., April 16, 1885. 

Dear Sir : The nndersigned, a committee of the Chamber of Commerce of Duluth* 
appointed to consider the matter of harbor improvements, beg leave respectfully to 
recommend and request, iu behalf of the chamber of commerce and citizens of Duluth, 
that whatever money may be available for improvements to the harbor of Duluth for 
the current year be expended, first, in removing any bars that may have formed in 
the dredged portion of the harbor; and, second, in enlarging the basin of the harbor 

eo ill! to give.more room for vessels to ride at anchor, and respectfully submit the fol. 

lowing m reasons for such recommendation: 

First . Our commerce during the last Reason increased to such an extent that vessels 
were not unfrequently obliged to wait for an opportunity to unload at the clocks and 
to load at the elevators and in the mean time to ride at anchor iu the basin.* Atone 
time daring the last season there were thirty-two vessels in the harbor. The large 
amount of grain in our elevators and the large amount of or© being mined by the Min¬ 
nesota Iron Company for shipment east lead us to confidently expect a large increase 
in the number or vessels entering our harbor this season over the last. 

Second . Our harbor is essentially a harbor of refuge, and the only one accessible 
within 80 miles on the sonth shore, and the only one on the north shore; and it seems 
to us necessary that the basin of onr harbor should be so enlarged that fleets of vessels 
bound eastward or westward may in a storm run into our harbor and come to an an¬ 
chor without fear of colliding with other vessels. In the past season we have seen the 
necessity of this, as on some occasions in northeast storms as many as twenty-nine 
vessels in one night have made our harbor for safe shelter, and with the increase of 
the commerce on Lake Superior such instances will be more frequent, and we should 
provide for such emergency. 

Third . We do not deem it advisable that any money should be expended the pres¬ 
ent season in dredging a channel along the east side of Rice’s Point, because there 
is no snch immediate urgent necessity for this as for the enlargement of the basin, 
and because we are very desirous of securing a change of the dock line aloup; the east 
side of Rice's Point before any money is expended on that channel; and it is our pur¬ 
pose to procure legislation at the next session of Congress authorizing such change, 
with the consent of the Secretary of War and Engineer Department. 

Hoping onr recommendations may meet your approval, we are, major, 

Very respectfully, your obedient servants, 

O. P. Stearns. 

J, D. Ensign. 

S. Mendenhall. 

* 

Alex. Mo Do u gall. 

Wm. W. Billson. 


Maj. Cii a8. J. Allen, 

United States Engineer 
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G G 2 . 

DREDGING SUPERIOR BAY. WISCONSIN. 




The present plan of improvement is based upon the report of a Board 
of Engineers convened in January, 1881, and contemplates— 

(1) Deepening and enlarging the channel between the piers at the 
entry. 

(2) Dredging achannelirom the entry past the moutliofthe Nemadji 
River around and parallel to the shore of Superior Bay to Quebec 
Wharf. . 

(3) Thence from Quebec Wharf along the west side of the bay to an 
intersection with the channel of the Saint Louis River opposite Connor’s 

Point. 

•# 

the Nemadji River for. about half a mile. 

The preservation, by deepening and enlarging, of the old Quebec 
Wharf Channel was afterwards added. 

The dredging to provide for vessels drawing 16 feet. 

The cost of the preservation of the piers at the entry placed at $25,000. 

Total estimated cost, $312,080. 

For the history of the work for improvements in the Bay of Superior 
to close of fiscal year ending June 30,1879, see pages 1470, 1/4:75, Ap. 

pendix Y, Annual Report 1879. 

For account of improvements since 1879 see annual reports to date. 

The river and harbor act of Congress approved July 5, 1884, appro¬ 
priated for “Improving Superior Bay and Harbor, Wisconsin, and also 
the channel of the Saint Louis River through said bay, forty-five thou- 

This sum was applied to dredging and maintenance of 
piers bordering the entry. A contract for dredging was entered into 
with Williams & Upham, September 19, 1884, to be completed by Sep¬ 
tember 1, 1885. Under this contract 152,788 cubic yards of material 
were removed from the channels during the fiscal year. 

Eight hundred and sixty-seven linear feet of the south pier, measuring 
from the lake end of pier, were repaired and in great part renewed above 
the water-line, and some slight repairs made to the north pier and to 

at The Opening. There were expended in this work, 

day labor— 








• «• am m m 


Lumber, feet. 

Cedar posts 

Rock illling, cords of... 

Brush filling, cords of. 

Drift bolts and spikes, pounds of. 


• • ■»«■•<••• *«•««• m m m • mm • • m m m m 

• • • • • • issiiiiiiliBir m m m m m m m m • m m m m • m m 

m m m •••••• m w> m m m m m m m m m m • 


m m m m m m m m m m am m m m m m m m m m m m m m m 

mm m m m • m • # m m m m m * • m m m *» 


>,061 
20 

267.53 
17 
J. 771 


These repairs were economically made by Assistant Engineer Guy 
Wells, and completed in November, 1884. 

Thorough soundings, taken over large areas of the harbor during the 
fall of 1884, for comparison with those of the survey of 1879, showed 
that more or less of scour and fill had taken place within the entire har¬ 
bor during the five years. On account of this movement of material it 
in necessary, in calculations for improvement, to provide for more or less 
redredging of areas for some years to come. 

The piers are now in good condition. A reserve of funds should, 
however, be available with which to make such repairs ns may be ren- 
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dered necessary by the effects of northeast storms. Following are the 
ruling depths in channels : 

Feet. 


On lal e approach to entry.---.,,................................................ 17 

In entry* bet ween the piers..................................................... 16 

In Saint Louis River Channel, from the entry to Connor’s Point-................ 16 

From Saint Lonis River Chantnel to Northern Pacific Dock...................... 17 

In front of Quebec Dock....... 12 

From main channel, near the entry, across the bar, into the llemacllji Elver. 7 


All these channels require widening. 

The dredging and examinations of the harbor have been in charge of 
Mr. J. H. Darling, assistant engineer, assisted by Messrs. W. B. Silvey 
and W. 0. Howenstine, to all of whom credit Is due for faithful and 
zealous work. 

If the recommendation of the officer in charge of the Saint Mary ? s 
Falls Canal be carried out. viz, the construction of a new lock to afford a 
depth of 21 feet on the miter-sill, the channels in Superior Harbor and 
Bay must be eventually deepened accordingly. 

The necessity of protecting Minnesota Point 
referred to in preceding reports. 

Before improvement began in 18S1, under the present project, the 
ruling depth in the entry, and thence to Quebec Wharf, was 11 feet; 

, before work of improvement began in 1867, the ruling depth 
through a tortuous and difficult channel across the bar was about 8 






Amount expended under appropriation® prior to adoption of* the present 

plan (Jannary, 1881)....' 1 „..............................$335,513 

Amount expended to June 30, 1885 (including outstanding liabilities), un- 

der original and present plan........"..................... 425,373 

Amount expended under present plan to June 2®, 1.885 (including outstand¬ 
ing liabilities)....................................................... 89,860 47 

Estimated cost of present project........................................ 345,080 0# 



In pursuance of the present plan, the sum of $60,606 can be profit- 
ably expended during the fiscal year ending June 36,1887, in dredging, 
maintaining the piers, and in beach protection. The balance from ap¬ 
propriations, available at the close of the fiscal year 1885, will be expended 

in completion of the dredging contract and in maintenance of piers. 

The act of Congress July 6,1884, having added to the channels to 
be improved the channel of the Saint Lonis Biver, within the Bay of 
Superior, the cost of improvement is thereby Increased by $33,600, 
bringing the total estimate of cost np to $345,086. 
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Abstract of appropriationa made for improving Superior Harbor. Wisconsin: how expended, 

and to be expmuUd t <fo. 


Includes superintendence, xaml 

oontiDgenciii*, Ac*. 


Appropriations. 


For repairs 
and beach 
protection. 


Expended 

and to be ex- Expended 
pended in con- end to be ex- 
strnction and pended in 
repairs of dredging, 
piers. 


AmOlUttS 


By act approved March 3, 1867... 

By act approved April 10, 1869...... 

By act approved July 7, 1870 .. 

By act approved March 8, 1871 .. 

By act approved June 10,1872. ... 

Allotted fro m act approved March 3,1873... 
Allotted from appropriation repairs of har¬ 
bors on Northern Lakes. .. 

By act approved August 14, 1876. 

By act approved June 18,1OT8.... 

By act approved March 3, 1879 .. 

By act approved June 14,1880.. 

By act approved March 8, 1881. 

By act passed August 2, 1882.. 

By act approved July 5,1884 .. 


Total 


m m m m « m m * m • m # » » 


1001 6000 » Ml 



m m hi iiii 


* Of this amount there was expended in dredging between the piers at the natural entry the sum of 


nor, on a line connecting mp barbora oi uuiutn and superior, me sum ot $z,uw. xnese amount were 
not included in the original estimates. 

t This amount was expended in dredging in the Bay of Superior, between the piers at the entry, along 

aline leading from tbe entry.into and up.the Nema^Ji Elver, and in the Qnebes Wharf Channel and 

vicinity, between the piers, about $1,800, otherwise, about $8,200. 

§ This amount was expended In the fall of 1882 in protecting the breach in Minnesota Point, known as 
the “‘opening.” 

|| This amount was expended In dredging between the piers at the entry and in the Quebec sad North¬ 
ern Pacific Wharf Channels and vicinity,, and in removing shoals between the piers, fee. 

1 These amounts are assumed,^expended, and to he expended in repairs and mckintenimoe of piers, 
Jtci., dredging in the entry between the piers, in the Quebec and main obannels, Jto, 


Money statement . 


July 1, 1884, amount available.... 

Amount appropriated by act approved July 


• » '» 


• » » • m * «■ m 


1884 


$4,023 09 
45,000 00 


49.023 



July 1, 1885, amount expended during fiscal 

outstanding liabilities July 1884.. 

July 1, 1885, outstanding liabilities ... 

July 1, 1885, amount available.............. 




$26,889 51 
9,123 51 



m m m m m 


<m m m m 


13,010 07 


Amount (estimated) required for completion of existing project... 250,080 

Amount that can be profitably expended in fiscal year ending J one 30,1887 50,000 
Submitted in compliance with requirements of section 2 of river and 


harbor acts of 


[upliance with requirements 
.866 and 1867. 


of river and 
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. 'hsiract of proposal* epm September 8,18m, by Maj. Charles J. Alien , Carps of Engi- 

in the Sm 


neers, Saint Paul, Minn ., for dredging in the Bag of Superior and in 
Miner Channel , wifAfo Superior Bag , Wisconsin. 


\int Lot »if 


Ifo, 


*1 


f » 
4 


Names iiad residences of bidders. 


Chicago Dredging and Dock Company, Chi¬ 
cago, m. 

C h arlea Pi tssimmona maul Cl aides J. C onnell, 
Chicago, Ill. 

Williams Sc Upham, Duluth, Minn...... 

Green Bay Dredge and Pile Driver Company, 
Green Bay, Wis. 

Horatio Truman and George Cooper, Mani¬ 
towoc, Wis. 


Names and residences of guamntors. 


John Filley and George P. Gillman, Chi¬ 
cago, 111. 

W. 0, D. Grannie and J. J. P. Odell, Chi¬ 
cago, Ill. 

Angus it, Maefhrlane and George Spencer, 
Duluth, Minn. 

Levi P. Godfrey, Joseph Kail), and Mlchell 
Besoh, Green Bay, Wis. 

Reuben D. Smart and Theodore C. Shore, 
Manitowoc. Wis. 


t&d 

d 

¥ 

*3 B» 

U O 

n 


Cents. 

20 

21 

16 

16 

M* 


* Informal; certificate of justification of guarantors made by a notary publio Instead of a United 
States official. 

f Contract awarded to Williams A Upham, lowest bidders. 

COMMERCIAL STATISTICS, 18e4. 

Under date of February 24, 1885, the collector of customs at Marquette, Mich., 
writes in regard to Superior City Harbor: 

Referring to your letter of the 7th instant, relative to statistics of this district for 
the year eliding December 31, 1884,1 have the honor to submit the following report: 

Total revenues collected at the port of Superior, Wis., during the year end¬ 
ing December 31 , 1884' « mnot Ml noon uses m> noon mnn <m * an an an mnnn a # nnni a> an nnni <us an an nnni an nnm an an m m an aim an mm m an moo «n an m • wo noon, wo an nnm » m 

Amount of revenue collected at Marquette, Mich., during the year ending 
December 31 , 1884 . . 15,535 51 


|57 89 


Superior is in the collection district of Superior, and Marquette is the port of entry, 


Arrivals and eilearanoes 



vessels, American and foreign, 

year 1884. 


port of Superior, during the 


Class. 

Number. 

Tous. 

Uctl th W itottBlBYS ■ « noon » nnm m • nsoi m m • • » "non m moo oom m • • noo non nnm non non. non ton «■ mm moo nnj. non nun. nog. « w • osn noo. nog w> » a nog. nnm »s, m non. • sen «gg moo nnm • * » gg mnn inn am an m wo an eon. » mm 1 

46 

82,881 

I IMltcllltl a an an an mm no non. an nut. an On into • * m ii» an m m m «• an • an * *» a m an * an * • an an an a an m an an an » an an # an » an now an an m an m m an an an an m • an » an • 

2 

418 

Jl! jllilllJilJlJlJli]ll |p[' V68MI8 • nn» «»" an mnn an a nnm « a non an non inn, « nnm <m • m m « an m a m «» nnm no. ■ an nn nnm «o> an a an. nnm at nor am a am an » non ##n a nnm • • Win i«»0 « « not - an m a, «m nm mnn an am noon mm ■ 

40 

24,635 

JIL CrtlilSlJl an an am mm an mm • an * an ml® « a, an ■ ■ non at aw «o an am an «» * an m ® • * » an m » « an nw a mm an m mt mm an m m an an an an #» mn an an * a nmn an non an non a • m a .* an mnn an a . 

97 

57,986 


Merchandise received by lake at port of Superior during the year 1884. 


Articles. 

Quantity. 

Value. 

»••••* ••••••••••*•* - «n am » a> ® ■» an a# «b s* » * « ■ t * « » « » in * ■ am an am am • •••onip*i»*«»anonauan.a>anani«lilianiiiiai.a a an 

»«•••• mwmmmmt&mmmmrn • an an fJ»Ct • ■ • • 

• §■••••*»•••»•#*••••• ^QlTtlL£l a 

.* * «b idih am «* an a® • an nlfe • *•••#« 

83,840 

490 

80 

$462,271 
13,280 
400 

• • nm • mm nnm i a • a a <■ 

475,901 


Merchandise shipped by lake from port of Superior during the year 1*84. 


Articles. 

Quantity. 

Value. 

Shin glee............. 

180,000 
50,000 
763, 000 

ff 

$460 

500 

7,544 

Brick....... ................................................................... 

Lumber ..............................................,..t....................„ 

Total..................................................„.......,.....„„„,, 


8,494 
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LETTER OF MIL JAMES BARDOX. 


Superior, Wis., May 15,1885. 

Dear Sir : The following in general terms and round numbers is a statement of the 
trade and commerce of Superior for the year 1884: 


IMPORTS. 


Total 


• m m m m • 


» Dim ®iti *1) 


• m •»«■«*■» • 


m m m m 


m m m 


•1,800,00* 


EXPORTS. 


Total 


m m m 


mm m m m m m m 


m m m m <m 


m m m m m 


m m m m m 


$3,015,009 


The imports and exports added together make a total trade of $4,815,000 handled at 
the port of Superior during the year 1884. As Superior is the distributing point fora 
large extent of country, the town is necessarily credited with some articles twice, com¬ 
ing in and going out. The railroad iron received was for the Northern Pacific and 
the Chicago, Saint Paul, Minneapolis and Omaha Railways. 

The coal very nearly all came for one concern, the Saint Paul and Pacific Coal and 
Iron Company, over their large dock on Connor’s Point, at which, during the season, 
there were eighty-one arrivals of vessels, sail and steam, many of them of the largest 
draught plying on the lakes, bringing a total of 80,000 tons. 

The cattle enumerated were shipped to Superior from Wyoming Territory by the 
Powder River Cattle Company, and were wintered here in large sheds built 'for that 
purpose. The complete success of this experiment of shipping cattle from the Western 
plains to Superior, feeding them here and making this the point of distribution to the 
Eastern markets, via the lakes, marks a new era in the cattle trade of the United 
States, and may result in making Superior a great cattle market. 

On© of the strongest points in favor of the route through Superior and eastward, 
via, the lakes, Is that this rout© is north of the line of pleuropneumonia; that cattle 
are kept free from contamination with infected animals from the South and South¬ 
west and landed in the Eastern cities and in England in perfectly healthy condition. 
Many Western stockmen are proposing to establish yards' here, and the handling and 
shipment of live cattle at Superior promises to grow to large proportions in the next 
year or two. 

Sine© my last report the new town of West Superior has sprang into existence. Its 
plat adjoins that of the original town of Superior, although between 2 and 3 miles 
intervene between the business centers of each. The first building was erected in 
August last, and to-day there is a brisk town there, with a population of not less than 
600. The place fronts on Superior Harbor, immediately north of Superior, and on 
Saint Louis Bay, west of Connor’s Point. It bids fair to become a leading railroad 
and shipping point. 

The railroad bridge constructed across the Saint Louis River the past winter starts 
from the Wisconsin shore at West Supesior. 

Several coal companies have secured frontages on the harbor at Superior and West 
Superior, and propose to build coal docks this year. On Detroit Pier, at Superior, 
midway between the Northern Pacific Railway Company’s dock and Quebec Pier, a 
dock is to be built this year for handling coal and cattle. An approach to this dock 
has just been contracted for at a cost of $3,000. 

A flouring mill of 200 barrels per day capacity hds just been erected on the Bay of 
Superior, at Connor’s Point. 

There are now two important railway lines completed at Superior, the Northern 
Facific ; and the Chicago, Saint Paul, Minneapolis and Omaha. The Saint Paul, Min¬ 
neapolis and Manitoba, it is*expected, will Boon build its projected Saint Clond line 
from Hinckley to Superior, and the Chicago, Milwaukee and Saint Paul Railway sys¬ 
tem will reach Superior from Chippewa Falls before the close of the year, through the 
medium of the Superior, Hayward and Southern Railway. 

Altogether the outlook for a groat business at the harbor of Superior.was never 

brighter. It is to be hoped that the next Congress will make a liberal appropriation 
for its Improvement. It is the harbor and shipping point not only, for Wisconsin and 
Minnesota, but also for Nebraska, Dakota, Colorado, Wyoming, and Montana. 

Very respectfully, 


Msj. Chas. J. Allen, 

V . 8, Engineer* 


James Bamjemm. 
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IMPROVEMENT OF HARBOE AT GRAND MARAIS, MINNESOTA. 

The project for the improvement of this harbor, adopted in 1879 and 
continued since that time, provided for a breakwater and for dredging 
within the area bounded, by Mayhew’s Point and the inner shore line 
to afford anchorage for vessels drawing 16 feet. The breakwater, 350 
feet length, jutting out from the westerly end of Mayhew’s Point, 
was completed in 1883. Should it become necessary to enlarge the area 
of shelter, such enlargement can be effected by extending the break- 
water westerly or by constructing a branch from its westerly end to ex¬ 
tend into the bay in a direction a little west of north. 

The work during the past fiscal year for the improvement of this har¬ 
bor consisted in dredging and in slight repairs to the breakwater. 

consisted in refilling some of the crib.pockets with stone and a 

smal.1 proportion of brush, and in facing the seaward side of the break- 

inch plank drift-bolted on vertically to protect the struc¬ 
ture against grinding action of ice. In the repairs, made by hired labor 
and purchase of materials in open market, there were consumed— 






Rock-filling, cords of 
Drift-bolts, pounds.. 
Lumber, feet, II, M.. 


• m m « 


m » 


■ m m m 


«« m m m m m • 


m * • « m m 


• • «■ » • * • 


• » m m 


m m * « m 


31,615 

4,600 

11,738 


Under the appropriation by act of Congress approved July 5,1884, a 

contract for dredging was entered into September 19, 1884, with Wil¬ 
liams & Upham, of Duluth, Minn. The work of dredging commenced 
September, and was finished in November, 1884. Total quantity of 
material excavated and removed, 31,625 cubic yards. 

Before the work of improvement commenced there was but a narrow 
space under the lee of Mayhew’s Point for vessels of 10 feet depth seek¬ 
ing refuge during storms. There is now a sheltered area behind the 
point and breakwater of about eight acres, with depth of 16 feet. Dur¬ 
ing the season of 1884 numbers of vessels made the harbor, and it is re¬ 
ported that on one occasion eleven vessels of various sizes occupied the 
harbor in order to ride out a storm. 

The harbor area should be largely increased by dredging. This is the 
only harbor of refuge on the north shore of Lake Superior. 


Amount expended since adoption of the original (which 
project to June 
Estimated cost 




1885 
origina 


present) 


• • «*» • • • • 


m m m 


m m an • mi * • m « 



m m m 


■ • w« tm m m m w 


m m m 


$67,506 
139,669 



The sum of $40,000 can be profitably expended during the fiscal year 
inding June 30,1887, in dredging and in maintenance of the breakwater. 

The balance of funds available from appropriations to date will be ap¬ 
plied to maintenance of the breakwater and contingencies. 

Mr. Randell Hunt, inspector of work during the season of 1884, is en¬ 
titled to credit for Intelligent management of the dredging. 

This work is in the collection district of Duluth. Dninth, Minn., is the nearest 
port of entry, at which place the revenue collected during the year ending December 
31, 1884, amounted to $4,125.63. 

ABSTRACT or APPROPRIATIONS MADE OR IMPROVING HARBOR AT GRAND MARAIS, 

COOK COUNTY, MINNESOTA. 

By act approved March 3, 1879 ............................................ $10,000 

By act approved Jan© 14, 1880... 10,000 

ly act approved March c 1881 ............................................ 20,000 

By act passed August 2,1882 ............ 20,000 

By m% approved July 5, 1884 ....... 10,00# 

Total............... 70,000 
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Money statement. 


J uly 1, 1884, amount available ...... .........,............................ (2,71© 70 

Amount appropriated by act approved July 5,1884......... 10,000 OO 


12,716 70 

• jTI 1 mm Jft j . a . • 


II 


liabilities July 1, 1884........ 10,222 83- 


July 1, 1685, 



emit aTailable 


2,493 87 


Amount (estimated) required for completion of existing project__.... 

Amount that can be profitably expended in fiscal year ending June 30,1887 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


69,669 40 
40,000 00 


Abstract of a proposal opened September 8, 1884, by Maj, Charles J. Allen, Corps of Engl 

users, Saint Paul, Minn., for dredging in the harbor of Grand Marais, Cook County . 

Minnesota, on the north shore of . Lake Superior, about 160 miles northeast of Duluth,Minn* 


No. 

Names and residence of 
bidders. 

Names and residence of 
guarantors. 

For dredg¬ 
ing per cu¬ 
bic yard. 

Bemarka. 

: 0 

1 

Williams & Up ham, Du- 

Angus It, Macfarlane and 

Cents. ^ 

Contract awarded to Will 


luth, Minn. 

George Spencer, Du¬ 
luth, Minn. 

■ 


iams & Upham. 


COMMERCIAL STATISTICS, TEAR 1884, 

Arrivals and clearances of vessels . 


Description. 


ARRIVALS. 


American vessels from American ports ... 

American vessels from foreign ports. 

Foreign vessels from foreign ports. 


» <m m m ® m <ii in m * » « • * • * * m m 

• m m DOS' » » H» « w OSH « « • m m a him w a 

♦ <»» « » • • at • • • «» * * » * » * ■ » 


CLXARAXCSS. 


a (9 a* lit II » *» w m> * « a iMHhi *1 mu « ■» a • 

m m » >u mo mo m » m mo dqq, on * mo * m « m * 

* a» • • • » m mi* • ■ m » mm «» • a • a» « 


Vessels. 


Screw- 


steamers. 



* «i m m V til m m m « 
2 


70 

65 

5 


American vessels for American ports. 
American vessels for foreign ports .. 
Foreign vessels for foreign ports.... 
Foreign vessels for American ports 


• a a am m 


m m m » 


m a* 


<a m m a 


• » • a 


m • m m m 


• m m 9 


• m 


» urn m i» m a m m » m m mm m (® a m a mm m» m i# mm w « 

0 m m m * a n* m m » m w a m * * m m m a «« it • m 

a • • • • o • in in « * a » t * d a m m « * « m a 

• m m m mm m at • mm mm mm «n • m m m * • mm mm m • a 




• » « m m a» at • • « 

a m v « • • a « m ■ 



# w® ® mt mi * * i* i»i «» 



Casualties on the north shore of . Lake Superior, 1872 to 1884. 


Name of vessel. 


Ton Tell*.. 

Lottie Barnard t... 

Charlie 1... 

Cumberland*...... 

Stranger t. 

Siskowiti. 

Amethyst t ........ 

Quebec ......... 

Sisk owit || ......... 

Siskowit f......... 


Where loss oc¬ 
curred. 


Grace Harbor. 

Agate Bay-.... 

Grand Marais. 
Book of Ages 
Off Grand Marais. 
Near Little Marais 

..do.... 

Off Grand Marais. 

.. .do.............. 

Lester Bi ver...... 


Date of loss. 


Class of 
vessel 


Sept. 27,1872 

1876 

1877 

Ang., 1878 
Nov., 1875 
Nov., 187® 
Nov., 1879 
Oct. 17, 1880 
Nov., 1880 
June 28,1882 


Scow.... 
Steamer 
Schooner 
Propeller 
Schooner 1 
Tug..... 
..do..... 
Propeller! 
Tug...., 
..do...., 


Ton¬ 

nage. 


150 

90 

75 

Moo 

15 

87 

18 

Moo 

m 

87 


No. of 
lives lost. 


Loss to 
vessel. 


I III 


ill 


$2,500 

e, 

% 

100,000 
800 
2,000 
1,000 


800 

400 


Loss to 
oarga 


♦800 
600 
200 
1,000 
800 
500 


8,000 


* Total wreck, 

$ Washed overboard. 


t Sunk. 

1 Broken wheel. 


t W ent ashore. 

Ban on the beach iixifl upset. 
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FREIGHT 


H# 


Am '8HXPPSD. 


Freight received: 

204,962 pounds of general merchandise 
Freight shipped: 

785 pounds of fur ........ 

40,902 pounds of fresh fish.......... . 

17,190 poanda of salt fish... 

1,400 pounds of sundries ... 


m 


m m m m 


• m # • m *m m m m m m m m m m m m m m m m m m m m 


Value. 

.... 132,840 37 



3 , . .. 61 

1,227 OS 
648 72 
1,575 00 


« 


Grand Marais, Mink., Maroh 25,1885. 

lb 

Sir : Herewith please find inclosed report of commercial statistics of Grand Marais 
Harbor for the year 1884. In connection with the above report, 1 would say that an 
early construction of the Grand Marais and Vermillion Railroad is contemplated. I 
have reason to expect that the work will be commenced early this spring. The line of 
the projected road will run from Grand Marais, through the iron deposits, to Vermil¬ 
lion, and also a branch road, to accommodate the gold and silver locations, will proba¬ 
bly be constructed, running northeast to the boundary line. All of the land contain¬ 
ing mineral deposits has been purchased by capitalists, who propose commencing 
operations as soon as the lake navigation opens. The general indications seem to 
predict increased business, and a rapid development of the mineral resources of the 
country. 

Yours, very respectfully, 

T. W. Mathew. 



i. Chas. J. Allen, 



G G 4 * 

» 

t 

PRELIMINARY EXAMINATION OP BIG STONE LAKE AND LAKE TRAV¬ 
ERSE, MINNESOTA, WITH A VIEW TO CONNECTING THEM. 

• * 

Engineer Office* United States Army* 

Saint Paul } Minn ., October 20,1884. 

General: I have the honor to submit the following report of a pre¬ 
liminary examination of Big Stone Lake and Lake Traverse, Minne¬ 
sota, made in compliance with the requirements of section 9, river and 
harbor act of Congress, approved July 5, 1884. 

Big Stone Lake is abont 25 miles long and from one-half a mile to 1 
mile in width, being, in fact, an enlargement of the channel of the 
Minnesota River and near the sources of that stream. It is separated 
from Lake Traverse by a strip of land abont 5 miles in width. The 
difference in elevation, at low water, between the lakes, as ascertained 
by the survey of 1873, is 7.2 feet, Lake Traverse being at the higher 
elevation. During times of extraordinarily high water small boats have 
passed from one lake to the other. 

Lake Traverse is part lake and part marsh, is about 30 miles long, 
and from 1 mile to 4 miles broad. This lake is at the head of the Bois 
. de Sioux, a stream uniting with the Otter Tail River at Breekenridge, 
the two forming the Red .River of the North. The distance by river 

from Lake Traverse to Breekenridge is about 90 miles; from Brecken. 

ridge to McCauleyville, the head of navigation on the Red River, the 
distance by river is about 25 miles. At extreme low water there is no 
discharge from Lake Traverse, the bed for* many miles below it consist¬ 
ing of a series of pools separated by mud-bars. Between Breeken¬ 
ridge and McCauleyville portions of the river are much obstructed by 
snagg, bowlders, mud-bars, and, in many places, rapids. 
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The Minnesota River below Big Stone Lake, until joined, by the 
waters of the Pom me cite Terre and Chippewa rivers, is a small creek, 
varying in width from 15 feet to 125 feet. The volume of discharge at 
low water is small, and the bed has been known several times to be 
perfectly dry in places. It is, however, subject to heavy floods in spring, 
a rise of 17 feet not being unusual, the duration of the flood seldom 
exceeding two weeks. The distance from Big Stone Lake to the Yel¬ 
low Medicine River, one of the tributaries of the Minnesota below the 
l.»ke, is about 95 miles, the fall in that distance being; about 118 feet. 
The river below Yellow Medicine is navigable or not, according to the 
stage of water. So far as can be learned there is no attempt at present 
to navigate this portion of the river. 

The following are the statistics of the region tributary to the two 
lakes, as far as could be ascertained by Assistant Davenport, who was 
directed to make the examination: 


Population: 

Ortonville * m m m m • m m m m m m • ••••• m m m m •••••• • «■ m • •••if •••• m m m m m 9 •••••• m m m m Jl, 500 

Big Stone...™....... 1,000 

Brown’s Valley .......... 500 

Territory immediately tributary to Big Stone Lake and Lake Traverse.... 7,500 

Territory tributary to Big Stone Lake and Lake Traverse, 1,252,000 acres, three- 

fonrths of which in claimed.to be good wheat land, capable of producing twenty 

bushels of wheat per acre; the remaining one-fourth, meadow land. It is estimated 
that one-eighth of this area is now under cultivation. 

Freight receipts and shipments* 




Ortonville, freight received, one year 
Brown's Valley, freight received, one 







68,418,816 
18,662,66© 


Merchandise: 

Ortonville, one year ..... 
Brown’s Valley, one year 
Wheat: 


SHIPMENTS. 


«« » >» «» • m ®> m m m m * » * mm » >» » 

Him • m • m m • «■> * » m m m m m » • • 


Ortonville, one year. 

Brown's Valley, one year. 


m «* » « m Hi m m m m «im • am * «» m « « 

• » « • * m «* m sss* Hi 1 * ii as* mi m m m m 


pounds.. 28,679,500 
...do.... 5,498,115 

bushels.. 750,000 
...do.... 700,000 


Assistant Davenport experienced difficulty in procuring statistical 
information from parties who were in positions to enable them to give it, 
notwithstanding that they expressed great interest in the improvement 
under consideration and had promised him such information. 

A communication was received this morning from citizens of Big 
Stone, a copy of which is herewith, stating the advantages that would 
accrue to that locality were the lakes connected with the Red River of 
the North, amongst which was an estimated possible saving annually 
to the wheat producers alone of 1120,000. 

The Fargo and Southern Railway, said to be a part of the Chicago, 
Milwaukee and Saint Paul Kailway system, crosses the Bois de Sioux 
near the northern end of Lake Traverse. 

A branch of the Chicago, Milwaukee and Saint Paul Railway passes 
through Ortonville at the southerly end of Big; Stone Lake, and a 
branch of the Saint Paul, Minneapolis and Manitoba Radi way runs to 
Brown’s Valley between the two lakes. 

To return to the act of Congress ordering the examination: It re¬ 
quires an examination of M Big Stone Lake and Lake Traverse, with a 
view to connecting them.’ 5 ' Nothing is said in the act about any fur¬ 
ther improvement upon or connection with the lakes. The connection 
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between the lakes would have to be by means of a canal and lock, and 
with proper lake approaches, &c., constructed at great expense, proba¬ 
bly, including damages, $400,000. The connection might result in se. 

curing competition between two railroads. But the improvement of the 
Minnesota River from the outlet of Big Stone Lake to its junction 
with the Mississippi would be necessary for the products of the country 
under consideration to reach their markets independently of railroads; 
and the improvement of the Bois de Sioux and Red River to Brecken- 
ridge, at heavy cost, so as to afford egress from the lakes in that direc¬ 
tion, would, it seems to me, be simply bringing the products to the same 
railroads that now tap the country adjoining the lakes. (Please see 
tracing* herewith.) 

Section 9 of the act of Congress approved July 5,1884, provides. 

■8 

That no survey shall be made of any harbors or rivers until the Chief of Engineers 
shall have directed a preliminary examination of the same by the local engineer in 

charge of the district, or an engineer detailed for the purpose; and such local or de.- 

tailed engineer shall report to said Chief of Engineers whether, in his opinion, said 
river or harbor is worthy of improvement, &c. 

It does not appear to me that the advantage to the public consequent 
upon connecting Big Stone Lake and Lake Traverse would be by any 
means proportional to the expense involved in making and maintaining 
the connection, and I am, therefore, decidedly of opinion that the work 
or improvement proposed should not be classed with improvements 
worthy of being undertaken by the General Government. 

Yery respectfully, your obedient servant, 

Chas J. Allen, 

Major of Engineers. 

Brig* Gm. John Newton, 

Chief of Engineer *, IX 8 . A . 


COMMUNICATION 01* CITIZENS OP BIG STONE CITY, DAKOTA. 


We, the undersigned committee appointed to ascertain and report to the citizens 
of Big Stone City, Grant County, Dakota, statistics and estimates of the territory 
tributary to Big Stone Lake from Grant County and Roberts County, in the Territory 
of Dakota, and the advantages accruing to said Territory, in the event of navigation 
being opened from Big Stone Lake to the Red River, would respectfully submit the 
following: 

That the farming land tributary to the west side of Big Stone Lake, which would 
include a strip of land 50 miles long and 20 miles wide, to wit, between the lake and 
the Dacotah Hills, has at present a population of 8,000, and takes in the towns of 
Big Stone City, Geneva, ana Travare, on the lake, and Milbank and Wilmot, within 
10 miles of the lake. 

The above-mentioned area comprises 640,000 acres of good tillable land, about one- 
half of which is at present under cultivation. Estimating 200,000 acres sown to 
wheat at an average of 20 bushels to the acre, we would have 4,000,000 bushels of 
wheat, which would all be marketed on said lake in case wheat could be shipped to 
advantage north. 

If the farmers in said territory could realize a saving of aay 3 cents per bushel in 
freight by reason of the water transportation referred to, it would be a saving, or 
actual profit, to them of $120,000 per year on wheat alone. 

And supposing the profits on all oilier products raised in said area to be equal to 
one-quarter of that amount, there would be a saving of $30,000 more, making a total 
saving on agricultural products of $150,000 in one year. 

At present we have at the foot of the lake water-power “ roller mills” with a ca¬ 
pacity of 250 to 300 barrels per day, and we believe that there is further power that 
will be developed for mill's and manufactories, the products of which would be shipped 
by way of the lake north at a like saving. 


123 ENG 


* Omitted. 
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We would submit; that with the advantage of Buch a water-route the saving to 
the farming community in the above-mentioned area on their prodncts alone would 
in one year amount to as much as the cost of opening up the same. 

If such a vast array of figures is necessary to indicate the present wealth of the region 
immediately tributary to the water-way, what will it not be in a short time, as it In¬ 
creases from year to year In population f 

The pi eject of opening up this water-.way from Big Stone Lake to the Red River 
seems to your committee so feasible and ultimately necessary that it would be almost 
impossible to estimate fully the advantages and. benefits to the country adjacent thereto. 

And our committee would urge the Keeping of the project and its advantages be¬ 
fore our legislature and the Congress of the United States through the proper offi¬ 
cials at all times. 

Henry Neill, 

R. W. Morris, 

E. M. Bennett, 

Jackson Buhler, 



gg 5 


PREL 



N OF AGATE 
MINNESOTA. 




Engineer Office, united States Army, 

Saint PanL Minn. f October 8, 1884. 

General: 1 have the honor to submit the following report of a pre¬ 
liminary examination made in September last at “Agate and Burling¬ 
ton bays,” Minnesota, in accordance with the requirements of section 9 
of the river and harbor act of Congress, approved July 5, 1884. 

Agate and Burlington bays are on the north shore of Lake Superior 
and distant from Duluth about 27 miles. The bays are separated from 
each other by a headland, Burlington Bay being the more easterly of 
the two. The locality is now known as Two Harbors. Agate Bay is 
3,600 feet wide at its entrance, and extends into the shore about 2,100 
feet; Burlington Bay Is 6,400 feet wide, extending into the shore about 





























shows t 
an idea 



present commerce of the p 
its prospective commerce 



of Assistant J 
Two Harborsh 







ives 


From opening of navigation to September 1, 1884, merchandise, 5,800 tons; Au¬ 
gust 19 (first shipment) to September 18, iron ore, 21,933 tons; from opening of navi- 

f ation to August 19, lower lake steamers, 8; from opening or navigation to Angus! 

9, Duluth steamers, 2 daily ; from opening of navigation to August 19, numerous 
north-shore boats; from August 19 to September 18, 73 vessels of all kinds. 

The Dnluth and Iron Range Railroad was only opened for business August 11, so 
that only a very partial showing as to the probable business for next season is riven 

• * m nm •HI 1 1 * m Ull . m, 


also built a double merchandise dock, each side being 50 feet wide with a slip 100 
feet in width between them. The length of this dock is about 400 feet. The rail¬ 
road company are said to own between 400 and 500 cars and expect to do a large 
business the coming season. 
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I would add to the foregoing statistics obtained by Assistant Parkin¬ 
son in September last that, with the exception of the partly finished 
harbor at Grand Marais, Minn,, about 110 miles from Duluth, there is 
no harbor on 'the north shore of Lake Superior between Duluth and 
Canada where vessels can seek shelter when storms threaten, so that an 
improvement at Agate and Burlington bays would add to the safety of 
north-shore vessels. 

In view of the present and prospective commerce of Agate and Bur¬ 
lington bays, I am of opinion that they are worthy of improvement. 

Very respectfully, your obedient servant, 

Chas. J. Allen, 

Major of Engineers . 

Brig. Gen. John Newton, 

Chief of Engineers , U. if, A . 




Engineer Office, United States Army, 

Saint Pauly Minn ., January 5, 1885. 

General: I have the honor to submit the following report of a 
survey in detail of Agate and Burlington bays, Minnesota, made in 
accordance with the provisions of section 9 of the river and harbor 

act of Congress approved July 5, 1884: 

Agate Bay is on the north shore of Lake Superior, and distant from 
Duluth about 27 miles. Burlington Bay is immediately east of Agate 

The locality is known as Two Harbors. 

By reference to the map* herewith, it will be seen that the lengths of 
the bays are great as compared with their widths, and that the depths 
of water increase very rapidly from the shore, reaching 4(1 and 50 feet 
at short distances from shore. 

Agate Bay is exposed to storms from the south west, south, and south¬ 
east, the 44 fetch v or sweep of sea not exceeding 30 miles, however. The 
seas from the southwest are the most dreaded. 

Burlington Bay is exposed to the south, southeast, and east waves, 
from the last-named direction having a sweep of about 40 miles. 

The length of Lake Superior from northeast to southwest is about 
320 miles, so that northeast storms are the most dreaded at the head 
of the lake. The Apostle Islands, off the southerly shore of the lake 
and about 50 miles eastwardly from Duluth, serve to break the force of 

storms experienced at Agate and Burlington bays. 

Within the last eighteen months the Duluth and Iron Rang#Railroad 
has been built from Agate Bay to the Vermillion iron mines, a distance 
of 65 miles, and an extensive ore dock and a merchandise dock have 
been built by the railroad and mining companies. During the past 
season more than 60,000 tons of iron ore were shipped, and it is claimed 
that 300,000 tons will be shipped next season. Twenty thousand tons 
of miscellaneous freight are reported as received and shipped in 1884, 
and 876 arrivals and departure of vessels, large and'small, tugs in¬ 
cluded, are reported for 1884. It is understood that the railroad is to 
be eventually extended from Agate Bay to Duluth. 

Agate Bay particularly needs protection against southwest storms. 
As it now is, vessels, during such storms, have to change anchorage 
from this bay to Burlington Bay. 



•"Omitted; printed in House Ex. Doc. No, 94, Forty-eighth Congress, second session. 
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The detailed survey made in December last, result#!! in some disap¬ 
pointment. It had been asserted and believed that a dose survey would 
develop locations on the west side of Agate Bay that would admit of 
the construction of a breakwater of sufficient length to afford protec¬ 
tion to the west half of the harbor against southwest storms. To ob¬ 
tain even partial protection by a breakwater on the west side of the bay 
near the point, as shown by the lines A A or B B, a breakwater would 
have to be extended out into* 40 feet depth of water, a serious and ex¬ 
pensive undertaking for a small amount of protection. A breakwater 
on the line C C, extending into 30 feet of water, would largely protect 
the ore docks, excepting against the south, but it would be expensive, 
and even if dredging were done behind it to afford 16 feet depth of water 
np to the shore, the anchorage area obtained would be small, in addi¬ 
tion to which it would probably be too close to the docks and front of 
the railroad company. 

On the easterly side of the bay a breakwater could be constructed at 
D D with a branch, E E, extending into 28 feet of water, so as to af¬ 
ford anchorage area of about 10 acres protected against the southwest, 

east, although it would not afford any protection whatever 
to the ore docks, and the branch E E would probably render it neces¬ 
sary for vessels approaching or leaving the merchandise dock to move 
in somewhat different courses from those they now take, though that 
strikes me as a small matter. The bottom of the bay, where the depths 
exceed 20 feet, is reported as mostly of clay. Bowlders and rock are 
found ou the east side of the bay. The estimated first cost of a break¬ 
water, D D, E E, is placed at (135,000. and of the dredging between it 
and the shore, which dredging should lie regarded as something not to 
be done until after construction of the breakwater, (25,000. 

Turning now to Burlington Bay we find that a breakwater at F F, 6 
G, extending into 28 feet of water, will afford an area of about 15 acres 
sheltered from the southwest around to the northeast. 

This point is much more exposed to the east and northeast storms than 
is Agate Bay. A submerged reef was found, during the survey, at H H; 
a breakwater upon this reef, of about 400 feet length, was suggested, 
was not further considered on account of the expense and difficulty of 
maintaining a structure in a position so exposed to the northeast storms 
and the small additional benefit that could be derived from it. An ad¬ 
ditional breakwater on the line K K was also suggested to provides 
anchorage area protected against south winds, but it is not at 
considered. 

The estimated first cost of a breakwater, F F, G G, in Burlington 
is placed at $160,000, and that of dredging between breakwater 

not be done until after construction of the 

w 

breakwater, (50, 

The commerce of Burlington Bay is entirely prospective. The area 
at M M is part marsh, part clayey bank, so that a basin with slips can 
be constructed here by private enterprise. Borings made under the au¬ 
spices of the railroad company showed clay and other material capable 
of being dredged to depths of 18 feet below the low-water plane of the 
lake. It is understood that development of this particular locality was 
contemplated by the railroad and other interests and that they still 
"keep in view its development. A breakwater at present, however, 
would only be of value as forming a harbor of refuge, there being no 
harbor of that character on the north shore of Lake Superior within the 
United States possessions, the partly finished harbor of Grand Marais 
excepted. 
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ESTIMATES. 

F©r Agate Bay: 

1,200 linear feet of breakwater... ............................ $135,000 

Dredging .... .......... 25,000 


100,000 


For Burlington Bay: 

1,100 linear feet of breakwater 
Dredging .... 


• • • 


• m m m m 
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Aggregate for the two bays 
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160,000 

so, mm 
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210,000 

370,000 


lit addition to statistics of present and prospective commerce of the 

Tmys, as already given^ reference is made to those appended to the re. 

port herewith of Mr. ban dell Hunt, assistant engineer, to whom and 
to Assistant H. B". Elmer I am 
the 







. John Newton, 

Okie, of Ungineerij 
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MB. RANDELL HUNT, ASSISTANT ENGINEER. 


left Saint Paul for Agate Bay December 


Engineer Officii, United States Army, 

Saint Paul, Minn., Demmbmr 31, 1884. 

Sill: I have the honor to submit the following report on the survey and examination 
of Agate and Burlington bays: 

In accordance witn your instructions 
arriving at the latter place on the 7th. 

My party commenced work immediately, making a stadia survey of the coast line 
and taking soundings. Work was uninterrupted, though most of the time the cold 

was severe. -On the' 17th instant I had completed the.field work and departed for 

43aint Paul. 

Borings were made in three different places, as shown on the map. 

Boring No. 1 was in the bed of a small creek, and was carried to a 
Below the lake level, showing a tough yellow clay throughout. 

No. 2 was carried to a depth of 17 feet from toe surface of the 





of this 
small si 




spots 
within 
further 



previously made borings to a depth of 18 feet below the lake level at the sites of the 
•ore and merchandise'docks in Agate Bay, and in the low area on the west side of Bur¬ 
lington Bay. The character of all was toe same, a yellow clay interspersed with occa¬ 
sional bowlders. 

Agate Bay is the harbor through which all commerce for the newly developing 
country situated to the north of it finds entrance and exit. The completion of the 
Dnluth and Iron Range Railroad to the Vermillion iron mines, a distance of 65 miles, 
and the construction of docks in the hay will tend to increase the amount of commerce 
rapidly, I append a statement of the shipping improvements and commercial statis¬ 
tics as kindly furnished me by Mr. A. H. Viele, auditor of the Duluth and Iron Range 
Railroad. 

Agate Bay is rema rkably deep. The bottom, excepting off and close to the rocky 
points, consists of yellow clay, with a number of bowlders. 

It m almost completely exposed to storms from the southwest, south, and south¬ 
east, and to a small extent from the northeast. 

Mr. E. B. Brace, of the'United States signal office at Duluth, has furnished me with 
a table showing the prevailing winds at that point for several years back. These 
results may be applied to the locality of Agate and Burlington bays without any 
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danger of being mncb oat of the way, probably making a small allowance for the in- 
ciMfied velocity of those winds which come from the southern quarters, due to the 
stretch of lake 

From this table it appears at a glance that the southwest and northeast storms are 
the prevailing ones. In addition to this Mr. Brace has informed me by letter— 

“That we consider a dangerous wind from any direction to be one of 25 miles or 
over. I have caiefnlly examined n»y n cords from 1*75 to date, and cannot find a 
single instance where a southeast wind has reached that velocity. We occasionally 
have southeast winds, but it is not a quarter from which we expect storms.” 

'Luke captains and others invested are all agreed that Agate Bay needs most pro¬ 
tection from southwest winds; that southeast storms are rare, and that the waves of 
a eontinuons northeast storm cause more or less “dead swell” throughout the bay. 

It is my opinion that the only practical method, within a reasonable financial limit, 
for making Agate Bay a place of shelter for vessels is in the construction of break 
waters extending eastward and westward from either side, and within a distance of 
about 400 feet to the north of each out* r point. 

The breakwater on the west side will have to extend out to the 40-foot contonr; 
that on the east side may stop in 25 feet depth. With these breakwaters, partial pro¬ 
tection will be afforded from all bat dae-sonthstorms, and vessels will have to chan, 
anchorage from one side to the other of the harbor, according as the storm may 
from the southwest or southeast. In addition to these breakwaters, a limited amount 
of dredging should also be done in the northeast and northwest corners of the bay. 

I believe any plan which contemplates the construction of breakwaters further in¬ 
side the bay, with a view of affording shelter behind them, will so contract the pro- 
tected area as not to be worthy of serious consideration, when the large coast is taken 
into account. 

A breakwater in 40 feet of water is a serious undertaking, but I do not believe it 
will be of much material advantage to Agate Bay to construct the one on the west 

side any shorter, and even this will hardly make the sheltered area from the south¬ 
west storms extend beyond the end of the existing ore docks. 

Burlington Bay is almost wholly sheltered from southwest storms 
point w hich separates it from Agate Bay. It is thoroughly opentd and’ 
southeast storms and to considerable extent to those from the northeast. 

The depth of water is sufficient for vessels throughout the bay up to an averai 
distance of 400 feet from the shore. A submerged rocky reef extends out in a son 
erly direction some 500 feet from the eastern point of the hay. Excepting this the 
bottom consists of clay, with more or less bowlders in different places. 

This bay might he improved in several ways, probably as effective a method being 
the construction of a breakwater on top of the rock*reef above referred to, and one 
ont from the rocky point on the west side of the bay, in an easterly direction, for about 
600 feet. Behind this breakwater, and np to about 100 feet from the shore, dredging 
should be done. 

Complete shelter can be had in Burlington Bay under these conditions, and, if neo- 

essary, and commerce demands, an extension of the works can be made, greatly en. 

larging the sheltered area, either by lengthening the breakwaters or by carrying the 

dredged portion over into the swampy.piece of ground shown on the west side of the 

hay, or by doing both. 

No commerce seeks Burlington Bay at present, though it is used as a harbor of refuge 
to some extent by north-shore coasters. 

Agate Bay is nsed for refuge from northeast storms occasionally. 

If either or both bays are rendered safer, they would be more generally sought for 
this purpose. 

In concluding this report I wish to bring to your attention the efficient aid ren¬ 
dered me in my survey of the bays by Mr. H. N. Elmer, and to the courtesies shown by 
the Dnluth and Iron Range Railroad. 

Very respectfully, your obedient servant, 

Randkll Hunt. 

Maj. Charles J. Allen. 
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STATISTICS OF BUSINESS DONE AND SHIPPING IMPROVEMENTS AT TWO HARBORS, 

AGATE BAY, MINNESOTA, SEASON' OF 1*84, MAY 1, TO DECEMBER, 23. 

{Furnished 1L Hnnt, esq., assistant engineer.] 

Ore dockn in process of construction and expected to be com¬ 
pleted May 1, 1885: 

Cost...... ................................................ $275,000-300,CMM> 

Storage capacity ...gross tons.. 10, §0# 

Shipping capacity per season of six months.......... do.... 1,000,000 1,200, 000 

Merchandise docks ........................ __... ....cost.. $50,000 
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Or© shipped in 1884, August 18 to October 28.............. tons.. 

Or© to be shipped iu 188b, May 15 to November 15.... ....do.... 


Miscellaneous freight received at and shipped from Two Harbors 


in 1884.................. .....tons.. 

Vessels arriving at and departing from Two Harbors during sea¬ 
son of 1884.........................................number.. 

Tonnage of same, mainly estimated ... tons.. 

Merchandise and miscellaneous freight, other than ore, received 
and shipped_...........................estimated value.. 


62,100 
'300,000 

20,000 

876 
365,000 

$300,000 


The port has been largely need during the season of 1884 by vessels in north-shore 
trade, and promises to be still more useful as a refuge in the future. 

A. H. VlELE, 

Auditor. 


The foliating is a copy of the prevailing wind direction as talen fiom the official records 

at the United States signal station, Duluth, Minn. 
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respectfully, 




E. B. Brace, 
Observer, Duluth, Minn. 


G G 6. 

PRELIMINARY EXAMINATION OF SAINT LOUIS BAY AND SAINT LOUIS 
RIVER, FROM CONNOR’S POINT, WISCONSIN, AND RICE’S POINT, MIN¬ 
NESOTA, TO FOOT OF FIRST FALLS. 

Engineer Office United States Army, 

Saint Paul , MinnAugust 28, 1884. 

General : Referring to my project of the 4th instant, regarding a 
preliminary examination of Saint Louis Bay and River, “from Connor’s 
Point, Wisconsin, and Rice’s Point, Minnesota, to foot of first falls,” as 
provided for in section 9 of the river arid harbor act of Congress ap¬ 
proved July 5, 1884,1 would respectfully state that during a recent 
journey to Grand Marais, Minn., 1 was detained in all two days at Du¬ 
luth, waiting for boat, &c., during which time I was enabled to gather 
information about the Saint Louis Bay and River, covering as much 
ground as I expected to cover by the preliminary examination estimated 
for in my letter of the 4th. 
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In order to gain time, I beg leave to submit the following as a report 
of prelimary examination; 

Saint Louis Bay is an enlargement of the Saint Louie River above 
Rice’s and Connor’s points, discharging between those points into the 
Bay of Superior. The first named bay. Saint Louis, is about 1£ miles 
in width by 3 in length, with depths of water varying from § feet to 
15 feet. The channel between Rice’s and Connor’s points has depths 
of 14 to 22 feet. From the head of Saint Louis Bay to Fund dn Lac, 
near the first falls, a distance of about 13 miles, the river is tortuous, 
with shoals, as well as narrow and deep channels. 

The Saint Paul and Duluth Railroad crosses the Saint Louis River at 
a point about 20 miles from the city of Duluth, and over this track 
trains of the Northern Pacific Railroad Company, as well as trains of the 
Saint Paul and Duluth, pass. A branch of the Northern Pacific also 
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lines up the bay. At Fond du Lac are valuable stone quarries, while 
above it are extensive works for the driving of saw-logs, an industry 
yearly increasing in value. 

Within a short time vessels of the heaviest tonnage will undoubtedly 
seek access to Saint Louis Bay, if not to points farther up the river, 

and the whole section, from Rice’s and Connor’s points to Fond du Lae, 

will soon become the seat of important commercial enterprises. 

The accompanying extract copy of a letter, dated July 19,1884, from 
Mr. A. Manvel, general manager of the Saint Paul, Minneapolis and 

Manitoba Railway Company, affords an idea of the extent of the pro. 

posed railroad improvements on the Wisconsin side of Saint Louis Bay. 

The railroad companies that are expected to have their terminal 
grounds at this point are, m stated by the Superior Inter-Ocean (news¬ 
paper) July 3, 1884, as follows: 

Northern Pacific; Saint Paul and Duluth ; Chicago, Saint Paul, Min¬ 
neapolis and Omaha; Saint Paul, Minneapolis and Manitoba; and the 
Chicago, Milwaukee and Saint Paul. 

It appears, then, that the Saint Louis Bay and River are worthy of 
improvement, though to what extent and at wbat cost can only be de- 













No complete survey of this locality has been made since that of 

changes and the more than probable natural ones of the past twenty- 
three years, have long been needed. 

The estimated cost of a full survey and map is placed at $5,000. 

I inclose an outline tracing,* made from the lake survey map of 1861 
to show the relative positions of Duluth, Superior, and the Saint Louis 
Bay and River. 

Very respectfully, your obedient servant, 

Chas. J. Allen, 

Major of Engineers. 

Brig. Gen. John Newton, 

Chief of Engineers , U. 8. A . 





Omitted, 
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UTTER FROM MR. H. MANVEL, GENERAL MANAGER OF THE SAINT- PAUL, MINNEAP¬ 
OLIS AND MANITOBA RAILWAY COMPANY. 


Saint Paui ., Minneapolis and Manitoba Railway Company, 

General Manager’s Office, 

Saint Paul, July 19, 1884. 

Dear Sir : A reply to your communication of the 7th instant has been delayed by 
«ny absence in Chicago. 

1 saw General Hammond, however, and presume he may have communicated to you 
what onr intentions are in regard to Superior. 

In case he has not, however, I beg to state that the elevated level land from the 
base of Connor’s Point west, say If miles from the shore of Superior Bay, at the east¬ 
ern line of section 14, has been selected, on account of its location and topography, 
for the terminal ground of all the railways no w doing b usliieaii at the head of Laid 
Superior. 

Connor’s Point, the projection from this area, bounded on the west by the inlet, may 
easily and cheaply be made available for use as a harbor. The deep channel between 
Connor’s and Rice’s points should be connected along the dock line, with the other 
deep channel east of Grassy Point, '* * * %b large coal and elevator interests are 
now waiting the opening of this channel. 

I would say, if the appropriation of 1884 is not available for any portion of the har¬ 
bor west of Connor’s #oint, then the channel from the natural entry between Wis¬ 
consin and Minnesota points should be straightened, widened, and made as direct at 
possible to the southeast quarter of the northeast quarter of Section 11.4, of Superior 
Bay; thence along the present channel to the northerly end of Connor’s Point. Deep 
water in the channel, as above indicated, with present facilities, can be made to ac¬ 
commodate the large business of the coming year. 

I may say In this connection that our own railway finds it impracticable to get the 
necessary room to handle its business economically on the Minnesota side, and the 
transaction of our business at the location above referred to will be arranged for as 
soon iiai practicable, or as soon as the bridge connecting these facilities with Duluth 
is in position. 

Your®, truly, H. Manvel, 

General Mama$er. 

Maj. Chas. J. Allen, 

Engineer*$ Office, 17. 8. A . 


SURVEY OP SAINT LOUIS BAT AND SAINT LOUIS BITER, FROM CON- 

NOB’S POINT, WISCONSIN, AND BICE’S POINT, MINNESOTA, TO FOOT 

OF FIBST FALLS. 

■<B8B 

Engineer Office, United States Army, 

Saint Paul, Minn., January 22, 1885. 

General : 1 have the honor to submit the following report of a sur¬ 
vey in detail of Saint Lonis Bay and Saint Louis River from Connor’s 
Point, Wisconsin, and Rice’s Point, Minnesota, to the foot of the first 
falls, made in accordance with the requirements of section 9 of the river 
and harbor act of Congress approved July 5, 1884. 

The survey commenced December 5, and the field work was completed 
January 10. Time has not admitted of the completion of all the maps, 
but the tracing* herewith covers all the ground over which improve- 
ments in the interest of navigation will probably be required for a num¬ 
ber of years to come. 

From Connor’s and Mice’s points to the first falls the distance meas¬ 
ured along the channel approximates 17 miles. The Saint Louis River 
and Bay, the latter an enlargement in width of the river, form, for the 
distance surveyed, the boundary between the States of Minnesota and 
Wisconsin, and discharge into the bay of Superior, through the channel 
between Rice’s and 'Connor’s points. Saint Louis Bay is about 3 miles 
in length by miles in width. On the Minnesota side of the bay are 


* Omitted. 
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the town of Oneota and a portion of the city of Duluth; on the Wiscon¬ 
sin side is the newly laid out town of West Superior. On Connor’s 
Point are large saw-mills, and on the same point, but fronting the bay 
of Superior, is the dock of the Saint Paul and Pacific Coal Company, 
The Northern Pacific Railroad Company is now building a bridge across 
Saint Louis Bay, from Rice’s Point to a point on the Wisconsin shore, 
about 3,000 feet above Connor’s Point, this bridge to have two draw 
openings of 300 feet in the clear, each, over the main channel on the 
Minnesota side, and, whenever necessary, to be provided with equal 
draw capacity on the Wisconsin side. Extensive dock lines, slips, and 
other private improvements are provided for on the Wisconsin front, 
as may be seen by the map. None of the docks are built as yet. Sev¬ 
eral railroads are to have their terminal grounds here, and it is under¬ 
stood that at least one large elevator is to be built on this front and 
hundred feet above the Northern Pacific Railroad Brid 





cross- 


mg. 

The business on the Minnesota side of Saint Louis Bay is at present 
almost entirely confined to the manufacture of lumber, which is shipped 
by rail, but the rapidly increasing shipping business of the city of Du¬ 
luth will probably soon reach the bay. The report of the Board of 
Engineers, January .29,1881, upon the harbors of Duluth and Superior, 
contained, among other items, the following: 

required for a channel up the vrest side of Rice’s Point, from the 
i Ri 


Amount * * 
channel of Saint 


iver 


to the north shore, 


$38,556. 




No excavation has as yet been undertaken on this line. When the 
necessity arises for improvement here, the estimate of 1881 will proba¬ 
bly have to be largely increased. 

Inspection of the tracing shows a 16-foot channel extending north¬ 
westerly from the south end of Rice’s Point for a distance of about 
2,000 feet, when it shoals gradually to 12 feet depth, carrying this depth 
for about 1,000 feet. Fromthe extremity of the 12-foot curve to a point 
about 2 miles up the bay the depth is quite uniform, averaging 7| feet. 
From this point the 16-foot curve again commences, the channel run¬ 
ning nearly south, with increasing depth, rounding Grassy Point, and 
finally merging with the channel of the river near “ The Island.” 

On the Wisconsin side of the bay, along the line marked as the estab¬ 
lished dock front from Connor’s Point and past the Northern Pacific 

crossing, the depth averages 8£ feet. 

In order to project any plan of improvement for Saint Louis Bay and 
River it is necessary to take into consideration the present and pros¬ 
pective commerce to be subserved by the improvement. The commerce 
to be benefited is almost entirely prospective, but there seems, from 
statements made by responsible parties, and from the expenditures 
already made on the Wisconsin side of the bay, no reason to doubt that 
channels along the West Superior front will be needed in order to pro¬ 
vide for large shipments of grain, &e., during the season of 1885. 

The statements relied upon are made by officials of the following- 
named companies: The Wisconsin Land and River Improvement Com¬ 
pany, the Lake Superior Terminal and Transfer Railway Company, the 
Saint Paul, Minneapolis and Manitoba Railway Company. 

The improvement for Saint Lquis Bay that would seem to be imme¬ 
diately needed, then, is the excavation of a channel on the Wisconsin 
side past Connor’s Point to a point about 1,000 feet above the crossing 
of the railroad 'bridge and the excavation of, or rounding off, the triau- 
gular-shaped shoal below the bridge, so as to facilitate crossing from 
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the Wisconsin to the Minnesota side, as indicated by the red broken 
lines on the accompanying tracing; the channel past the dock-line to 
average in width 250 feet; the excavation to provide for vessels draw¬ 
ing 16 feet of water. 

The quantity of excavation or dredging required is placed at 

# 

430,000 cubic yards, which, at an estimated cost of 15 cents per cubic yard, 

makes the cost......... $64,500 

Add for contingencies 10 per cent..... 6,450 

70,950 

The extent and cost of further improvements in the bay can be esti¬ 
mated, when needed, by means of the complete maps of the survey just 
made. 

It should be noted that the bed of the bay is like that of the bay of 

, composed of easily-moved material, so that dredged channels 
will undoubtedly require retouching ffomtimeto time in order 
tain full depth. 

In case of 

Bay the amounts to be expended on each side thereof might, it is sug¬ 
gested, be fixed by legislation instead of being left to be apportioned 
by the Engineer Department. 

As bearing upon prospective commerce, I inclose herewith a copy of 
letter from Mr. J. H. Hammond, manager Land Improvement Company, 
and vice-president and manager Terminal Company, dated October 2, 
1884. 

I also inclose a copy of the report, dated January 19, of Assistant Be- 
gineer J. it, Parkinson, who made the survey under my direction. To 
him and to his assistants, D. W. Kinnaird and W. B. Silvey, as well as 
to the other members of the surveying party, I am indebted for the 
successful accomplishment of the survey, made during severely cold 
weather. 

Very respectfully, your obedient servant, 

Chas. J. Allen, 

Major of Engineer «. 

Gen. John Newton, 
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Oneota, Minn., January 19,1885. 

8ir: I have the honor to present the following progress report on the survey of 
Saint Louis Bay and River, together with a tracing (Sheet No. 1), embracing the bay 
proper and a portion of the river as far op as VThe Island.” Sheet No. 2, now in 
course of preparation, will embrace the remainder of the river up to Fond du Lac. 


m 
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An examination of the tracing forwarded discloses the following facts; 

A channel, indicated by the 16-foot curve, extend, northwest along Rice's Point 
from its end, a distance of abont 2,000 feet. 

Here the channel ends, and from this point up the buy the bottom is exceedingly uni¬ 
form, averaging between 7 and ti feet depth. A little more than 2 miles from the end 
of the Rice's Point Channel the 16-foot curve is again encountered, its end being distant 
about 3,000 feet northeast of Grassy Point. From this point the channel runs nearly 
south, with increasing depth, rounds the lower end of Grassy Point, then extends in 
a northwest direction nearly parallel to Its west shore, and then, bending gradually 
to the west and south, merges into the channel of the river near 11 The Island.” 

In considering the bay with a view to future improvement I have neglected entirely, 
for the present at least, any consideration of a project for connecting the channel at 
Rice's Point with the channel near Grassy Point, as the great length of channel re- 
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quired would entail an expenditure far beyond any apparent need® of commerce »t 
the present time. 

I would present the following recommendations for consideration ms to the Improve. 

ment of the lower end of the bay: 

1. The creation of a harbor area in the triangular area bounded by the Northern 
Pacific Railroad Bridge, the present natural channel, and the dock lines of Connor's 
Point and West Superior. Tnis would require about 800,000 cubic yards of dredging 
to bring it to a depth of 18 feet. Such an area, will in my opinion eventually be needed 
by all interests, iff the business along Rice’s Point and at West Superior increases iiii 
it is expected to do. For the present it would seem that a channel 250 feet in 
width and extending parallel to the dock lines from the natural channel near the end 
of Connor’s Point to a. point about 1,800 feet west of the Northern Pacific Railroad 
Bridge wonld serve all present demands of commerce. Such a channel would have a 
length of about 4,100 feet and would require about 360,000 cubic yards of dredging to 
bring it to a depth of 18 feet. 

2. The extension of the natural channel from its present terminus parallel to the 
dock line on the west side of Rice’s Point. Such a channel, 250 feet in width and 
2,000 feet Ini length, wonld require about 160,000 cubic yards of dredging to obtain a 
depth of 1H feet. A channel of the above dimensions would, in my opinion, serve all 
interests in that vicinity for the next year or more. Its future extension conld be 
guided by the apparent necessities arising with the growth of commerce. 

In this connection I may state that I am unable to learn whether there is any de¬ 
mand as yet for the improvement of the bay along Rice’s Point; that is, a demand 
based upon actual or proposed improvements. No docks worthy of the name exist in 
this vicinity, and the only business along the shore is that of the saw-mills, of which 
there are several in this locality. These mills obtain their logs in rafts towed by toga 
drawing 7 or 8 feet of water, and ship the manufactured product entire! by rail. 

What changes the completion off the Northern Pacific Railroad Bridge may work 
along Rice’s Point it In impossible now to predict, but there is no very apparent and 
pressing necessity for improvement there at present. 

On the Wisconsin shore a new town, named West Superior* baa been laid out, and 
considerable money expended in clearing, grading, and ditching the streets. 

The Chicago, Saint Paul, Minneapolis and Omaha Railroad have built their line into 
the town, and abont thirty or forty bnildings have been erected. • 

As yet no improvements have been begun along the shores off the bay tin this local¬ 
ity, so that I am unable to know.with certainty just what will be required hefre. 

It is claimed that several other railroads, coal companies, Ac., will erect docks along 
the water-front in the near future. As yet, however, nothing has been done. 


• .1 


probably arise to justify the improvement recommended above. 

As above stated, tip only manufacturers on Saint Louis Bay are the lumber mills, 
whose out for 1884 is given below: 

FeetB.lL 


Lumber. 


• 'W m » 


• • ■» 


. . » 


» m m 


m » 


• » • m m » m « <» » • • 


* « m 



>m» ■» m 


HI * *88 * 


m m » 


a m on • 


a a m m 


m m m m m m 


mm m a • » mm mm 


• * * » a * a 


000 

000 











year 

udes 


have not 










Maj. Charles J. Allen, 

Carps of Engineers, 


B. Parkinson, 
Assistant Engineer. 


LETTER OF MANAGER LAND IMPROVEMENT COMPANY AND VICE-PRESIDENT AND 

MANAGER TERMINAL COMPANY. 

Superior, Wis., October 2, 1884. 

Sir : The improvements in course of construction and arranged for on the south 
shore of and adjoin im Saint Louis Bay, west of Connor’s Point, are as fallows; 

1st. The Chicago, Saint Paul, Minneapolis and Omaha Railway Company. This 
traclf is completed to Saint Louis River Bridge line. In addition to accommodations 
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afforded by the Lake Superior Terminal and Transfer Railway Company, their special 
grounds will occupy 25 acres. Th®j are making improvements costing about $125,000. 
This gives direct communication from Superior to Chicago without going to Saint 
Paul. 

Sic!. Slips, piers, coal docks, and railway tra.dk the Youghiogheny Coal Company, 

to cover 32.27 acres, affording storage for 500,000 tons of coal. The* outlay on these 
improvements is estimated at $256,000, and will probably exceed that sum. Additions 
will follow as required. 

3d. Slips, docks, elevators, and tracks of the Saint 3IPa.ii!, Minneapolis and Mani¬ 
toba Railway Company for receiving grain by rail and shipping bv water. Also bj 
the same railroad company terminal improvements and facilities for handling bnsi 
ness at the eastern terminus of their road on Lake Superior. The company has 69 

acres, 29 acres in its elevator property and 40 acres in freight yards. The improve. 

monte on these two properties are estimated to cost $400,000 for what is now planned. 
In the letter embodying the above statement as to expenditures, the general manager 
calls my attention to the fact that the tonnage from the head of Lake Superior over 
the Saint Paul, Minneapolis and Manitoba Railway to points on that line was three 

and one.half times hub. much in 1883 as in the year previous, and the tonnage over the 

same railway from interior points to Lake Superior was five and one half times 
great in 1884 as in 1883. Already during twenty-three days 
railway has carried to the head of Lak< 

on which to make them at Dnluth ; it is increasing and compels construction of needed 
tracks, yards, buildings, docks, and other facilities, where land can be obtained, and 
where improvements can be made at reasonable expense; also where natural level 
grades can be had. 

4th. The Saint Paul and Duluth Railroad has purchased 18.80 acres adjacent to the 
Saint Paul, Minneapolis and Manitoba Railway depot grounds, which will be improved 
id made use of as soon as the Saint Louis River Bridge is completed. 

This has been contracted for, to be finished and will be in use by February 1,1885. 
The improvements by tlife company will be worth $75,000, made m rapidly as needed, 

" will include freight houses, sidings, storing tracks, and other conveniences. 

5th. The Northern Pacific Railroad Company lias taken 80 meres of land for freight 
snots, sidingB, storing grounds, and other conveniences. Improvements on this land 

will he commenced on completion of the bridge over Saint lionis River, being con. 

ftrncted by that company." Snoh improvements will cost upward of $100,000,~ to be 
added to as needed. 

6th. Another railway company, at present not named, has purchased 41 acres of 

land for freight yards, docks, shops, engine.houses, and other conveniences. This land 

will be developed the coming spring: docks, piers, and slips pnt in as soon as the 
channel in Saint Louis Bay is opened between Connor’s Point and deep water east of 
Grassy Point. The outlay will exceed $200,000. 

7th. The Lake Superior Terminal and Transfer Railway Company. This company 

is composed of representatives appointed by all the railroad companies at present con. 

struct og roads or having access to the head of Lake Superior, and is organized so as 
to embrace all the railroad companies which may hereafter reach the head of the lake. 
It will provide tracks and transfer between all the freight houses and yards of differ¬ 
ent roads, and will connect with all factories, docks, foundries, and busine 
tracks, sidings, and railroad accommodations. This company will have 
its union depot grounds, and will fully improve the same wi th passenger depot, tracks, 
covered ways, and other buildings and conveniences for seven railroad companies; the 
immediate outlay on which will be $25,000, and additions as needed. 

In addition to the passenger depot grounds the company will have at present 120 
acres for car transfer yards, and will add to this area as soon as practicable. The 
total count of improvements cannot now be Jirt.ai.teci, as the operations of the oompany 
will be progressive. 

8th.A strong company is about commencing a large brick hotel, to contain one 

hundred and twenty-four sleeping rooms, besides offices and usual accommodations;; 
also four b to res. The outlay on this building is estimated at $73,000. The founda¬ 
tion will be put in during October, and the Wilding completed as early as possible 
in 1885. 

9th. A dock is now being built on the south shore of Saint Louis Bay, on Section 
No. 10, for landing material required in the foregoing constructions and in private 
dwellings and stories now being built. Another dock, with extension of a 100-foot 
avenn® thereto, will be constructed as soon as possible for ferry landing, passengers, 
and freight, at a cost of about $9,000. Present clearing, draining, and grading of 
streets, and constructing 2£ miles of sidewalks this summer and fall, involves an out¬ 
lay of about $25,000. Brick offices for our own use mm now under construction, to 
cost $2,200. 
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We opened sale of lots on Friday, September 26. There are at this date (October 
2) twelve buildings under contract and nine In coarse of construction. All are two 
stories high and not less than 25 by 40 feet each. 

If the channel were opened along the dock line on th© Wisconsin shore of Saint 
Louis Bay, the cost of material would be lessened from 10 per cent, to 20 per cent. 
At present vessels of heavy draught cannot coni© far enough inside of Connor's Point 
to he of much assistance, making a long haul by land. The railroad, coal, and or® 
dock companies will go ahead at once, but a large part of their improvement is now 
and will be delayed by want of the Government channel in Saint Lonis Bay. Work 
on this at an early day involves interests an great and outlay so large, compared to 
the small sum with which the Government can promote the foregoing and many 
other contemplated largo enterprises and expenditures, that yonr early and earnest 
attention is requested. 

The proprietors of two flour mills are awaiting yonr report before commencing 
work. If dredging of a channel from Connor's Point west to Saint Louis River 
Bridge can be looked for the coming year, foundations for these two mills will be laid 
this fall and winter. They will have capacity of 400 and 500 barrels per day, respeet- 

I am not informed of the estimated cost. 

servant. 
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4. Harbor of refuge at Grand Marais, 

Michigan. 

5. Manistiqne Harbor, Michigan. 

6. Harbor at mouth of Cedar River, Michi¬ 

gan. 

7. Menomonee Harbor, Michigan and Wis- 

consin. 

8. Oconto Harbor. Wisconsin. 



Pensaukee Harbor, Wisconsin. 

Green Bay Harbor, Wisconsin. 
Harbor of refog© at entrance of Stur¬ 
geon Bay (’anal, Wisconsin. 

12. Ahnepee Harbor, Wisconsin. 

13. Kewaunee Harbor, Wisconsin. 

14. Two Rivers Harbor, Wisconsin, 

15. Manitowoc Harbor, Wisconsin. 

16. Sheboygan Harbor, Wisconsin. 

17. Port Washington Harbor, Wiscon 


# 


EXAMINATIONS 


SURVEYS. 






Michigan. 


19. Ashland Harbor, Lake Superior, Wis- 






Army 

29, 

General: I have the honor to transmit herewith the annual reports 
upon the river and harbor improvements in my charge for the fiscal 
year ending Jane 30, 1885. 

Very respectfully, your obedient servant, 

J. W. Barlow, 

Lieut. Col. of Engineers, 

Brig. Gen. John Newton, 

Chief of Engineers , U. 8 . Army . 

1967 
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IMPROVEMENT OF ONTONAGON HARBOR MICHIGAN. 


Original estimates (see Report of Chief of Engineers, 1867, page 65) . 363,770 

Appropriated ......... 278,600 

The first appropriation for the improvement of this harbor was mad© 
in 1867, the project contemplating the construction of two parallel crib 
piers, 250 feet apart, extending from the mouth of Ontonagon River, in 

a northwesterly direction, to the 18.foot curve in - Lake Superior, and 

dredging between the piers to a depth of 12 feet at low water y making 
a channel connecting the deep water in the lake with the deep water in 




# 








the east 


m 




over a bar near the outer entrance, where the depth was but 11£ feet. 

Under the appropriation of $15,000 made July 5,1884, a contract was 
entered into with John H. Gillett, on the 17th of September, 1884, for 
extending the west pier 100 feet, and building 950 linear feet of super¬ 
structure over cribs previously sunk ; this contract was completed in 
December of the same year, making the west pier 2,3715 feet long. 

An examination of this harbor made in June, 1885, and now only 

partially plotted, shows that to continue the piers to the 18.foot cum 

will require an addition of about 600 to the east pier and 700 feet 
to the west pier. On the lines of extension of the piers the depths of 
water are 12 to 13 feet, increasing gradually to 14 feet and quite rapidly 
to 18 feet. The shoal in front of the entrance shows a general extension 
into the lake, but it keeps a depth of over 12 feet and there is a channel 
of 12.5 feet, least depth, all the way up between the piers. 

The importance of this improvement as a benefit to local shipping is 
small compared with its importance as affording to general commerce 
a refuge during storms at a point where most needed. It is on the lat¬ 
ter account that the improvement was begun and has been continued, 
and the growth of the commerce of Lake Superior makes its comple¬ 
tion still more important. 




















Money statement. 


July 1, 
Amount 


884, amount available 
appropriated by act a] 
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m m m m m m m m m 




1884 


m m m m isihsiiiii ** 


■ on 


m m m m m m m 


m m m m m 


15,000 00 


July 1, 1885, amount ex 
liabilities July 1, 188 


■a m m m 


m m m 


year, exclusive of outstanding 15,144 19 

io gig 49 

a* m m m m <mb m m • m m m m m m m m m m m m m » JkW| VllW • Imr 


• #> m m m m m 


July 1, 1.1385, amount available 




m mm • • • 


• • • m m m 


m m m m m 
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... 2,295 70 


Amount (estimated) required for completion of existing project........ 

Amount that can be profitably expended in fiscal yes ?* ending June 30,1887 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


91,170 00 
60,000 01 
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Abstract of bids for pier extension at Ontonagon Harbor, Michigan, opened at engineer 

office, Milwaukee, Wis., at 10 o 7 clock a. m., Tuesday , August 26, 1884. 


1 

Now 

Names and addresses 
of bidders. 

• 

Price per linear foot of pine 
timber, 12 by 18 and 12 by 
12 inches, framed, 17,500 
linear feet. 

Price per linear foot of hem¬ 
lock timber, 12 by 18 and 
12 by 12 inches, framed, 
3,000 linear feet. 

%4 • 

©» 

43 43 

%% 

Dcf 

JaM 

©i 

-> © 

S-Swi 

fe 

1 

John H. Gillett, 





Marquette, Mich. 

$0 32 

$0 32 

100 00 

1 

Joel Rich, Juneau, 





Mich............ 

50 

50 

20 00 

S 

Horatio N. Smith, 





Milwaukee, Wis. 

82 

82 

16 00 



69 00 
11 00 
0 25 



$0 04 

04* 


$0 05 
06 


04 

05 


HD 113,799 OO 

-O 00 19, 007 50 




5 00 


13, 884 OO 


List of materials and labor used at Ontonagon Harbor, Michigan, in the construction of 
two cribs, each 50 x 20 x 12$ feet, and building, filling, and planking 400 linear feet of su¬ 
perstructure, six courses high, and raising 550 linear feet of superstructure to full height 
by the addition of two courses of timber . 


[Under contract with John H. Gillett, dated September 17,1884.] 


Materials. 

Two 

cribs. 

Pine timber 12 z 12 inches_linear feet.. 

Pine plank relaid.feet, B. M.. 

Pine plank, new.do.... 

6,428 

5,238 

Stone.cords.. 

Drift bolts.....pounds.. 

Screw bolts.do_ 

Spike .do_ 

in a u ..a 

240 

5,186 

1,208 

230 


Total ooet.$4,535 90 


* 


Superstructure east pier 
filled and planked 300 
linear feet, six courses. 

Superstructure west pier 
filled and planked 100 
linear feet, two courses. 

Superstructure west pier 
not filled or planked 550 
linear feet, two courses. 

Prioe. 

Cost. 

7,122 

11,995 

9,521 

195.3 

6,921 

952 

4,280 

60 82 

8 00 

66,010 24 
137 86 
190 42 
4,604 40 
670 28 
60 40 
45 64 



20 00 

9 00 
04 
05 
04 

80 

845 

46.3 

8,805 

696 

180 

85 

64,827 80 

$615 64 

61,939 90 


11,719 24 


Cost of one crib. $2,267 95 

Cost of one crib per linear foot. 45 36 

Cost per linear foot of snperstrnctnre six courses high, filled and planked. 15 43 

Cost per linear foot of superstructure two courses high, filled and planked. 6 15 

Cost per linear foot of superstructure two courses high, not filled or planked. 3 53- 


COMMKRCIAL STATISTICS FOR THE TEAR ENDING DECEMBER 31, 1884. 

[Obtained from James Mercer.] 

Name of harbor^ Ontonagon, Mich. 

Collection district, Superior, Mich. 

Nearest light-house, Ontonagon, Mich. 

Arrivals and departures of vessels. 


Class. 

1 

Arrivals. 

i 

Departures. 

No. 

& 

a 

a 

© 

H 

Crews. 

No. 

Tonnage. 

Crews. 

Steamers... 

135 

84,700 

3,175 

135 

84,700 

3,175 

Sailing vessels.. 

37 

18,500 

296 

87 

18,500 

296 

Total. 

172 

103,200 

3,471 

172 

103,200 

8,471 

124 END 



Digitized by VjOOQLC 
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EXPOETS BY WATER. 


Articles. 


Copper 
Fish... 
Hides. 


* • 


m m m • — » • — « — 


m m • ■» 


■a — — 


• mm 


... .tons 
.....do. 
.do. 



Articles. 


Amount. 


mv 


Laths.....nnm' 

Lurab«r.feet B. M 

Merchandise, general ......._tons 


3,500,000 
111, 500,000 
210 


IMPORTS BY WATER. 
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Merchandise, general*.----tons-- 

176,000 
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JL31 


H H 2 


IMPROVEMENT OF EAGLE HARBOR, MICHIGAN. 

Modified estimate (see Report of the Chief of Engineers, 1876, II, 328,1877, I, 

98, II, 845) • «® « » m m m m » * m II » m m m * «» m m m m « ,m m m m » * m m m • m ,« * ■» * «> m m m <m • » » » » » « * » » » m m « « • m m » •97,000 
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improvement of this harbor 


The project 
1879. 

It consisted in blasting a channel 130 feet wide and II feet deep 
through a rocky ledge, and in placing guiding-cribs on each side of the 
channel to indicate its position. 

Last summer it was ascertained that some “bowlders had 'been washed 
into the channel, reducing its available depth in places to 12 and 13 
feet. * 

Proposals were solicited by letter from different parties doing busi¬ 
ness or living- in the vicinity, to remove these obstructions. The fol¬ 
lowing proposals were received: 

(1) John H. Gillett, Marquette, Mich., $150 per day for use of plant 
and outfit to be sent from Marquette; the time to be counted from 

.rauette to date of return; $75 







., 1135 per 
Gauada; time 








weather. 

Williams & Upbam, UAnse, Mich., $2,000. 
hese prices were considered too high, and an arrangement was made 
with William P. Raley, of Eagle Harbor, Mich., to clear the channel 
by hired labor and purchase of appliances in open market. 

After the lapse of a month the rate of progress was found to be so 
slow that as soon as an experienced man could be spared from the 
works on Lake Michigan he was sent to Eagle Harbor, with diving 
apparatus. 

It was the middle of November before operations were begun. After 
removing a small part of the obstructions, tempestuous and freezing 
weather set in, precluding further submarine work. 

The work will be completed early in July, 
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Money statement. 


July 1, 1884, amount available......................_................ 

July 1, 1885, amount expended daring fiscal year, exclusive of outstanding 

liabilities July 1, 1884...................... 

July 1, 1885, amount available.............. 


$3,788 93 

575 09 
3,213 84 


COMMERCIAL STATISTICS FOR THE YEAR ENDING DECEMBER 31, 1884. 

[Obtained from W. P. Raley.] 
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Articles. 


j 

Articles. 

Amount. 

Copper .... tons.. 

Man......................... packages . . 

Hides bundles.. 

Merchandise, general.......... pounds .. 

1,599 
224 

m 

184,160 

» 

f 
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IMPROVEMENT OF MARQUETTE HARBOR, MICHIGAN. 

Original estimate (see Report of Chief of Engineers, 1866, III, 8; IV, 81) $385,129 58 
Appropriated • m ««p • • • * • • • m m m <m m w m m m m m • • • • * ■> • • m * *••••• sn i* ngt ngi m m m m m m m m m m m m * m m m 319,230 00 


The project for the improvement of this harbor was ad,opted in 1886. 
it consisted in the formation of a crib breakwater, extending from a 
point north of the city of Marquette in a direction cine south for a dis- 

tance of 2,000 feet, thus affording a protection to the water.front of the 

city. 

Work was begun in 1867, and the breakwater was completed to its 
present length of 2,010 feet in 1876, at a cost of about $291,000 or $94,- 
000 less than the estimated cost. Since its completion, appropriations 
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amounting to $27,000 have been made 5 of which about 115,000 have 
been expended on repairs. 

In 1877 the officer in charge of the improvement recommended that 
the breakwater be extended 400 feet beyond its present limit; the in¬ 
creased business of the port; since then renders still further protection 
very desirable. 

It is proposed, with the sanction of the Department, to retain the 
funds now on hand, for this purpose, with the exception of such amounts 
as may be needed lor current repairs, until by future appropriations 

a. sufficient sum becomes available to prosecute new work advantage. 

ously. 

No work has been done at this harbor during the past fiscal year, ex¬ 
cept taking and recording water-level observations. 

An instrumental examination of the harbor was made in June, 1885, 
with a view to determine changes which may have occured since the 
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July lj 1885, amount expended daring fiscal year, exclusive of oatstanding 
liabilities July 1 |i jlnljliiiiUl l» «* * • • . ...... ..... ...... .... ...... .... .... ...... 


$7, 

5, 
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July 1, 1885, amount available .. 


• » * * 
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551 30 
616 02 


3M887. ? XPe .^! d . in .. 

Submitted in compliance with requirements 
harbor acts of 1866 and 1867. 
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100,000 00 


COMMERCIAL STATISTICS FOR THE YEAR ENDING DECEMBER 



1884 



Name of harbor, Marquette, Mich. 
Collection District, Superior, Mich. 

Nearest light-house, Marquette, Mich. 

Arrivals and depart 



Arrivals. 


379 

322 

364,310 
193,481 

701 

557,791 


364 , 310 
193,283 


557,593 


Detailed statistics of the commerce of the port of Marquette for 1884 could not be 
obtained. Those given below are for the previous year. 


EXPORTS BY WATER. 


Artioles. 

Amount. 

1 . 

Articles. 

I 1 

Fish. 

Hides .................- 

Household goods .......... 

Iron ore ... 

Iron, pig... — ............. 

Live stock................ 

.. packages.. 
.....'pounds.. 
.do ... 

...number. 

700 
100,460 
338, 530 
774,127 
10,145 
18 

Lumber................. 

Machinery ..-... 

Merchandise generally.. 
Quarte ................... 

Stone. 

Tallow. 

..feet B. M... 

..pounds.. 

.do.... 

.do.... 


Amount. 


2,427.000 
71,820 
440,151 
2, 011 300 
321 
68,720 





















































































Articles. 


Amount. 


Articles. 


Amount. 


Apples 


• • • m m m 


Brick- 

Cool ..... 
Corn ..... 
Dry-goods 

Feed_ 

Flour_ 

Fruit_ 

Groceries. 

Hardware 


m » m m <a m m 


m m m m m «r 


(H • V ■ ■ 




...barrels. 
,.. pounds. 
• i barrels. 
..number. 

____tons. 

...bushels. 

.tons. 

_..do... 

...barrels. 
...pounds. 
......do ... 


5 , 

70, 

610, 

36, 

8, 

2 , 


13, 

320, 


606 1 
840 ,■ 
26 
000 
502 , 
164 
106 
162 
060 
341 ; 
621 


■ m 9 m m m m 


Hay.. .. 

Iron and steel.. 

Leather .....-...... 

Live stock. 

Machinery ..— 

Merchandise generally 

Oil.... 

Pork barrels. 

Provisions... 

Salt ... 

Shingles-.......... 


• ■ ■ • 


m m m m » 


» m • * • 


m m m m m m 


wmmwmmmma w m w m m 


• • ■ • 


.... tons 
.pounds 
.... do *. 
number 
.pounds 
.... do.. 
. barrels 
number 
.pounds 
... .do.. 
.number 
.pounds 


485 
1,144.580 
667 
168 
13, 205 
% 014, 298 
6,118 
540 
417,297 
,538,25.0 
70, 000 
1,056,280 
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m m s» m » 


• «« « 


• <m « m sis' 


m m m m 


The necessity for a harbor of refuge on the American shore of Lake 
Superior, at some point between White Fish Bay and Grand Island, a 
distance of 85 miles, was felt by navigators long before the commerce 
of the lake had assumed the importance it now possesses. 

Grand Marais, from its locality, about midway between these points, 
and from, its natural topographical features, seemed to be the most de¬ 
sirable place for the construction of » work of the character needed. 

Surveys of the locality were made in 1871 by Maj.D. CL Houston and 
in 1881 by Maj. H. M. Robert. The present project of improvement was 
adopted on the report of a Board of Engineer Officers made in the lat¬ 
ter year. 

It consists in the construction of an artificial entrance to the natural 
harbor, by cutting a channel through the sand-spit which protects the 
harbor on the north, and in building two crib piers, extending from the 
cot to the 22-foot curve in Lake Superior, the distance between the 
piers to be 500 feet. 

The first appropriation for this work was made in 1880, #10,000 being 
granted. This sum was not sufficient to commence work with to ad- 


















year the east pier had a length of 600 feet and the west pier 700 feet. 

Under the appropriation of $35,000, made July 5,1884, a contract was 
entered into with John H. Gillett, of Marquette, for building 500 linear 
feet of superstructure over cribs sunk in 1882 and 1883, and extending 
the east and west piers 150 and 300 feet, respectively. Of the nine cribs 
required for these extensions, the first two, to be sunk in line of the east 
pier, will be 20 feet wide and the others 24 feet wide. During the fis¬ 
cal year ending June 30, 1885, the superstructure called for by the con¬ 
tract was completed, with the exception of 100 linear feet on the west 
pier, which was built up to the required height of six courses, but not 
filled or planked. The west pier was extended 50 feet by sinking one 
crib. 

With the money asked for the fiscal year ending June 30, 1887, it is 
contemplated to extend the piers as rapidly as possible. 
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Money statement. 


July 1, 1884, amount available. $5,004 94 

Amount appropriated by act approved July 5, 1884 . 35,000 00 

40,004 94 

July 1, 1885, amount expended during fiscal year, exclusive of outstanding 

liabilities July 1, 1884 . 8,239 61 

July 1, 1885, amount available... 31,765 33 

{ Amount (estimated) required for completion of existing project. 345,000 00 

Amount that can be profitably expended in fiscal year ending June 30, 

1887.. •_ 200,000 00 

Submitted in compliance with requirements of section 2 of'river and 
harbor acts of 1866 and 1867. 


Abstract of bids for pier extension at Grand Marais Harbor , Michigan, opened at engineer 

office, Milwaukee , Wis. f at 10 o'clock a. m., Tuesday , August 26, 1884. 


No. Names and addresses of bidden. 
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1 John H. Gillett, Marquette, Mich. 

2 Castle Sutherland, Bast Sagi¬ 

naw, Mich. 


Ots. 

32 


Ct*. 

42 


80* No Kiel. 


$20 $8 
20 10 


OU. Ots. 
4 5 


$8 $ 31,911 

4 34,405 


*Pine and hemlock 50,300 linear feet. 


H H 5. 

IMPROVEMENT OF MANISTIQUE HARBOR, MICHIGAN. 


Original estimate (see Report of Chief of Engineers, 1880, page 1931). $6, 000 

Appropriated. 6, 000 


The project of improvement for this harbor consisted in dredging 
between piers built by the Chicago Lumbering Company, increasing the 
depth of the channel to 12 feet for a width of 150 feet. 

An appropriation of $5,000 was made for this purpose in 1880, and 
of $1,000 in 1881. 

The only work done under these appropriations was the removal of 
11,780 cubic yards of material in 1880, under a contract with the Chicago 
Lumbering Company. 

In October, 1880, a survey of the harbor showed that the direction of 
the piers lay across the natural channel. At this time the company, 
which had built the piers and had also secured the contract for dredging, 
found it necessary to renew about 330 feet of the west pier, which had 
been washed away. 
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The superintendent of the company was notified by the officer in 
charge, Maj. H. M. Robert, that the pier lines would have to be recti¬ 
fied to accord with the natural channel. The company declined to com¬ 
ply with this demand, and their contract, which had been extended from 
December, 1880, to June 1,1881, was suspended. 

There have been no operations at this harbor since, and no money m 
asked for its improvement. 


Money statement 




a nount available 
amount available 


• • m m m m mm 


■ mm 


m m 


m m m ■ • m m m m m • • m » m m • 

m w m m m m w W> • m§ •» • • ■» *8 • m m m m m m m m m m 


|3,501 79 
3, 501 79 



Arrivals and departures of 



Class.. 


Steamers .... 
Sailing vessels 


mil mil «I mill HI |» .111 mil 'H * HI mu mill m mui m « mill « * mm mill At hi m mm> m m Hi in 'll) m hi «. mui » « mm> mn ml mi a mm mm in mm mm mu mm in n mm mi 


• «n in n. «> # « 


«• 


Total... 


• «« hi m mm * m » lii « «» mi m » « mm m m mm im mm hi « hi w min « « «. 


Arrivals. 

I 


No. 

Tonnage. 

No. 

Tonnage. 


15,750 

■ 

15,75# 

31 

11,750 

31 

11,750 

KJ 

27,500 

d> 

283 

27,500 


EXPORTS 




Articles. 
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Beef....... 

Beer.. 

Brick .. 

Coal .. 

Corn... 

Dry goods... 
Feed 
Flour 




a» •■•pan e 






«»■ m m «■ 


a • a • • » m 


m m m mm m m m m m ® m m m 


• « • aaf«ii*a«aaa 


• ■ • a • a 


mm a m m m • • 


• w ® 9 * m m 


arrels. 
do... 
..number. 

tons. 
..bushels. 

.tuns. 

....do .. 
..barrels. 



■ 


65, 000 
50 
4,000 
50 
10 

2.000 



mm m mm 

wmw»mmrn»w 

Hav do... 

s 

iron and steel.. -do... 

Live stock......number. 

Machinery...pounds. 

Cats........................ bushel s. 

Oil.......................... barrels. 

Pork barrels...number. 

Salt............ ............ pounds» 


100,000 

30 




50 
300 
150,000 
25,000 
250 
400 
10,000 
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H H 6. 

IMPROVEMENT OF MOUTH AND HARBOR OF CEDAR RIVER, MICHIGAN. 

Original estimate (see Report of Chief of Engineers, 1882, page 2121).f 138,000 

Appropriated... 30,000 

The project for improving this harbor contemplated the construction 
of two piers, 200 feet apart, extending from the river-mouth to the Ill- 
foot curve in Green Bay, and the dredging of a channel not less than 
12 feet deep at low water j; about 800 feet of these piers, beginning at 
the shore line, to be built of piles, and the remainder of cribs. 

Tire first appropriation ($15,000) for carrying out this project was 
made in 1882, and was applied to the construction of a pile pier 14 feet 
wide, extending from the east bank of the river into the bay, a distance 
3 feet. 

is the entire length of pier- 

into - - 

Bids for pier extension were also invited by advertisement, to be 
opened August 26. But one bid had been received at the hour for open¬ 
ing, which was rejected. Under readvertisement, a contract was entered 
into with Schwarz & Berner, of Green Bay, Wis., for building 500 feet 
of pile pier. 

The work lias not yet advanced sufficiently to report an increase in 
the length of the pier. 

At the close of the season operations under 
in extending the east pier 200 feet, making its total length 753 feet, 

' in the oonsfcractipn of the first 300 feet of the west pier. 

Under date of October 14,1884, a change in the direction of the piers 
yet to be built was recommended and approved, and the extension will 
continued in a direct line with the part already built, instead of at 

as originally proposed. The advantages to be gained by this 
change of direction are: 

Vessels approachin 
would lie directly 

which 

l r w 

HH am H . m a <■ 'll J#li. • » *■ . • m M 

traight 

• m m • 

is entirely local and incidental to a 
single saw-mill. A harbor of refuge does not seem to be needed at this 
point, and if it were, the conditions are not favorable for its construc¬ 
tion. 

Money statement . 

July 1, 1884, amount available. ... $1,119 82 

Amount appropriated by act of July 5, 1884..... 15 y 000 00 

16,119 82 

July 1,1885, amount expended during fiscal year, exclusive of outstanding 

liabilities July 1, 1884 ..................................._......... 2,932 74 

J uly 1, 1885, amount available ........................................ 13,187 08 

Amount (estimated) required for completion of existing project...,.,.. 108,000 00 

Submitted in compliance with requirements of section 2 of riv«r and 
harbor acts of 1866 and 1867. 
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Abstract of bids for pier extension at Cedar River Harbor, Michigan, opened at engineer 

office, Milwaukee, Wis ., at 10 o'clock a . m.» Tuesday, August 26, 1884. 


Name and address 
of bidder. 


Green's Dredging 
Company, O. B. 
Green, president, 
Chicago, Dl.. 
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Abstract of bids for pier extension at Cedar River Harbor, Michigan, opened at engineer 

office, Milwaukee, Wis., at 10 o'clock a. m., Tuesday, October 21, 1884. 


"So. 


Names and 
addresses of 
bidders. 


2 I 


3 


.Robert H. Can- 
field and 
Aaron F. 
Chapman, 
Watkins, N. 

Y. 

Olof A. Nor¬ 
man, E s- 
c a n a b a, 

Mich. 

Christian 
Schw arz 
and Charles 
B e r n e r, 
Green Bay, 

Wis. 

Horatio Tra¬ 
in a n and 
George Coo¬ 
ler, Mani- 
owoc, Wis. 
Jasper Han- 
s on and 
Hans M. 
Scove, Man¬ 
itowoc, 
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13,350 00 
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COMMERCIAL STATISTICS FOR THE YEAR ENDING DECEMBER 31, 1884. 


[Obtained from Spalding Lumber Company. 1 


Name of harbor, Cedar River, Mich. 
Collectiou district, Superior, Mich. 
Nearest light-house, Chamber’s Island 


Digitized by 









1978 REPORT OP THE CHIEF OF ENGINEERS, U. 8. JKMY, 


Arrivals and departures of vessels. 


Arrivals. 


Departures. 


Class. 


No. (Tonnage. Crows. No. jTonnage. 


Steamers........ 

Sailing vessels.. 
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Total .. 
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81,000 Salt.............................do.... 
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harbor 


The first appropriation for the improvement of this harbor was made 
in 1871. 

During the past fiscal year, under a contract with Schwarz & Berner, 
of Green Bay, Wis., superstructure was built, filled and planked, over 
seven cribs of the north pier, 350 linear feet, and over fourteen cribs of 
the south pier, 700 feet. The contract was finished in November last. 

The north pier, including the pier-head, is now completed in accord¬ 
ance with the existing project, being 1,854 feet long and terminating at 
the 16-foot curve. The south pier is 2,710 feet long and will have to be 
extended 350 feet farther to attain the same depth of water. 

This will cause it to project 450 feet beyond the present terminus of 
the north pier. 

In my last annual report I stated that “ the extension of the piers 
since then (1881) would naturally tend to prevent this shoaling and it 
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ms thought that by extending them to the 18-foot curve in the bay all 

danger of obstruction from this source would be obviated;” and sub. 

mitted an estimate of the cost, of such extension, which was $88,000 
more than the original estimate of $212,000 for extending; the piers to 
the 16-foot curve. 

An examination of this harbor was made at the close of the fiscal 
year, which shows a channel between the piers of 12 feet depth and 150 
feet width, with a narrow channel 13 feet deep. 

A comparison of the soundings with those in the map of 1881, shows 
that as the piers are carried out across the bar the depth on the bar 
increases, so that between the present ends of the piers there is 12 to 
14 feet depth where in 1881 there was.9 to 104 feet. Also the 12 foot 
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The south pier is improperly used as a wharf by.the Menomonee River 

Lumber Company for storing and handling lumber, and the north pier 
is used as a mooring wharf for heavy lumber barges. 

Such use of these piers has caused serious damage, in several in¬ 
stances necessitating repairs, and is a constant source of deterioration, 
rendering more frequent renewals of the superstructure necessary, and 
threatening the stability of the whole structure. 

lii. compliance with General Order No. 13, headquarters Ohlef of Bn. 

gineers, dated July 23,1884, issued to meet the requirements of section 
2 C’f the river and harbor act of July 5,1884,1 made a report on this 
subject last November, from which the following extracts are taken i 

The questions growing out of the private occupation of Government piers at many 
of the lake porta, which, in some instances, lead to very embarrassing complications, 
would seem to render immediate legislation upon this subject a matter of great im¬ 
portance. I would, therefore, respectfully suggest that the enactment of a suitable 
law be recommended, which shall clearly define the jurisdiction of the United States 
over piers and other works built by Congressional appropriations, and making it a 
penal offense for any individual or corporation to occupy or use for private or com¬ 
mercial purposes any such structure without having first obtained the written au. 

thority of the Secretary of War. 



lei 




valuable for wharfage or other commercial purposes, a condition of such transfer be¬ 
ing, that the works so transferred shall be kept in perpetual repair by the local au¬ 
thorities. 

A report upon the occupation of the Government piers at this harbor was made by 
my predecessor, Lieut. Col. Henry M. Robert, Corps of Engineers, United States Army, 
under date of October 12, 1876. 

Referring to the inner or slab portion of the north pier this report states : 

“This portion of the north pier was cut off from the river channel, and would soon 
be cut off from the bay also. Under these circumstances it became inclosed by the 
property of th© R. Stevenson and Company’s saw-mill and I told the company that I 
nad no objection to their using it as long as their property was in such a shape as to 
prevent the bay breaking into the river.’ 7 

This part of the Government pier had been built in 1872, and subsequently became 
inclosed by improvements made by the saw-mill company. Still later, the space 
north of this Blab pier was reclaimed by tilling in with slabs, saw-dust, &c., the work 
being done by the mill company, thus effectually protecting the lake side of the 
pier. 

I can see no objection to the mill company using and occupying this part of th© 
work - , , 
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The crib extension of this pier, however, extending beyond the shore-line, is being 
constantly injured by the pounding of barges, which are moored alongside while be¬ 
ing made up into tows. 

A large part of the south pier is used by the Menomonee River Lumber Company 
for the storage of lnmber. 

At the date of writing this report a length of 1,8C>0 feet of the inner end of the south 

f ier is almost entirely appropriated by this company. The lumber is piled from 12 to 
6 feet high, leaving for a part of the distance a clear space of about 2 feet in width on 
the channel side of th© pier, and projecting beyond the south side for a distance of 
from 6 to 12 feet over the water. * 

This storage of lumber is not occasional, but constant. 

To prevent further damage to the north pier, the superstructure of 
which has been greatly weakened by mooring heavy lumber-scows 
alongside, I last fall had conspicuous notices placed upon it prohibiting 

I have recently learned that little if any attention has 
notices, and that this improper use 






secondary importance, their only desire being to make 
as mucii use or the piers as possible for their immediate profit. As re¬ 
monstrances seem to have no effect, and as it is hardly expedient to 

guards on the piers to protect them, I tliiuk the Government 
should suspend further work at this harbor unless these injurious en¬ 
croachments are discontinued. 

Money statement. 

July 1, 1884, amount available .......................................... $921 61 

Amount appropriated by aot approved July 5, 1884....................... 10,000 00 

10 , 

July 1,1885, amount expended during fiscal year, exclusive of 

- « - 1QOJ 

Jill, V’Li 11. m 'loon » 'lilt * iQDDi 'DDDf HDD! 1QDDI (DID ODD OOQP IQQQO <00001 iflUOD QUAD <00 .1000 <10110 '<01* DODO # 4101 00* HQ0l> 4000 UQDU- <1001 <Ht QQD IUDU 0000 40QD 0000 <0001 ffllli <1000 '0000. jQDDi 

HIT 

885, amount available... 3,654 22 

Amount (estimated) required for completion of existing project. 12,000 00 

Amountthat can be profitably expended in fiscal vear ending June 30,1887 12,000 00 
Submitted in compliance with requirements or section 2 of river and 

4 
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Names and addresses of bidders. 


U • 
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i-s. 

, **Xi *3 

<SJJ 
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© 

© 


tn 


22 


13 00 


Hanson St, Scove, Manitowoc, Wia ..'$0 28 $18 00 
Truman & Cooper, Manitowoc, Wis.., 22 18 00 

Christian Schwarz & Charles Berner, 

Green Bay, Wis...................... 

Green's Dredging Company, O. B. 

Green, president, Chicago, III ...... j 29ft[ 18 00 

Aaron F. Chapman, Robert H. Can- 
field, and Henry A. Canfield, Wat¬ 
kins. N. Y................ ' 27, 24 00 
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*3 

u 

0-0 gi 
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•s. a t 

|«S. 


INI 
0%^ 
JM O 

ft® 

6.0 


I-" - ; 

$5 50 

5 25 

|ft _ m ^_ ! 

'$0 04 
03 

10 05 
05 

$0 05 

1 04 

$4 00 

2 50 

$7,8111 00 
6,548 00 

4 50 

03| 

04 

04 

5 00 

<1 

6,296 00 

5 00 

; 

04 

07 

08 

5 00 

i 7,898 50 

5 00 

©5 

05 

i 

05 

f 1 

■ 10 00 

t 

! 7, 900 00 


# Received by express at 4,45 ©’elect p 9 m. t Tuesday, August 26, 1884, 
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List of materials and labor uiei at Menomonee Harbor , Michigan and Wisconsin, in com¬ 
pleting, filling, and planking 1,050 linear feet of superstructure 20 feelt icide, and 50 linear 
/eel 24 feet wide, varying in height from me to five courses (average height two and two llitrdij 
courses, or 32 inches). 

[Under contract with Schwarz & Berner, dated September 12, 1881.J 


Materials. 


Timber, 12 by 12 inches 

Pine plank, rolaid.. 

Pine pluuaiik, new. 

Stone. 

Drift-bolts ................ 

Screw-bolts... 

Spike. 


mm mm mmmmmmrnmmmmm 


an m • m 


m m m m m 


m m m m 




m m m m m m m m m 


Total 












wmmmwmmimwtmmwi® • ■» m m m • mam » mm mm 


mrnmmmmmmmmmmt m m m m m m w m m m> m m mmmmmmmmmmmmmmmmmmmmw 


m m m m m m mmmmmrnmmmmmm «8S*i»Bi«» 


linear feet, 
.feet B. M. 

.do. 

.cords. 

...pounds. 
..do. 


mm ••««««**>•»•«»•••••••»»»«» 


m m m m •mmmmmmrnmmm 


Quantity. Prioe. Cost. 



f2» 813 86 
27 19 
712 85 
1, 977 76 
469 98 
10 16 


6,100 79 


COMMERCIAL STATISTICS 70R THI 

[Obtained from Mr. J 

Name of harbor, Menomonee, Mioh. 
Collection district, Superior, Mich. 
Nearest light-house, Menomonee, Mich 

Arrivals and de 




ii 




vessels, 


dues, 


No. 


Tomnmf©. Crews. 



Selling vessels 
Total... 


3§7 



56,981 
126,881 


8,901 
2,025 



Castings 


n in ™ m «» « .mn « urn » (in ™ 


« * » * ■ 


• ■*••• m 


m m m m 


• m » « 


ILninbcr * -. 
1iaohinery 


<m m W m 


..number.. 

.do... 

feetB. M... 


m m m • m m » 


IMPORTS. 


m m >m m m <m m 


m • m m m 


a j| i plea............. bblii.. 

Barley..bnsb.. 

Beef...lbs.. 

Beer ...............Hibls*. 

Briol: ..number.. 

Cool ...............'tons.. 

Corn.......» bush.. 

Dry gocMdiii .........tons.. 

Feed......do... 

Flour .... bbls.. 

Fruit...lbs.. 

Groceries ..._...do... 

Hardware......-.-.tons.. 

Hay.................do... 

"Wood.cords.. 


1, 

§1 

1, 

IHB; 

80, 


1. 


2, MO, 

yj ■ 

5, 

XfJM 

7, 

1| 

4, 

ttilia 

4, 


u, 


300, 

PI 

1, 


6. 

III 


1,200 

Lime . 

....bbls.. 

5,000 

, Live stock — 

ii number.. 

40,000 

Machinery .. .. 

. lbs. . 

700 

Malt. 

dtl m m m 

20,000 

Meroliiili©, pi- 


eral... 

......lbs.. 


Oats...... -- 

. . .bosh.. 

150 

Oil. 

.... bbls.. 

1,000 

Plaster, land .. 

... tons.. 

ft, 000 

Pork barrels .. 

number.. 

22,500 

Provisions .... 

. lbs.. 

100,000 

Salt; ... 

.... do ... 

250 

Stone . 

...cords.. 

1,500 

Tools, farm ... 

.....tons.. 


Wheat . 

... bosh.. 




iiiiii 

.. 
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H H 8. 


IMPROVEMENT OF OCONTO HARBOR, WISCONSIN. 

a 

Estimated cost (ae© Report of the Chief of Engineers for 1883, page 1646). $150 00 

Appropriated .... 40 00 

Approved project.—The extension to the 10-foot curve in Green Bay 
of two slab-piers built by the city of Oconto, the piers to be parallel 
and. 150 feet apart, with a dredged channel between them 100 feet wide 
and 8 feet deep at the shore-line, increasing to a depth of 10 feet at the 
outer end of the piers; also dredging a channel about 2 miles long, 100 
feet wide, and 8 feet deep at low water, from Section Street Bridge, in the 
city of Oconto, connecting the river at that point with the channel be- 



in the 


Under 










fW IkVUI, fl IVA, JUS 1JV J VJl J JlVJi, VUV J|,F 1.V/ *-■ 

800 linear feet and building a pile protection for the south pier, parallel 
to and covering the outer 1,000 linear feet of same, on the south side. 

During the past fiscal year, under this contract, the line of protection¬ 
piling was completed, with the exception of placing 120 linear feet of 
wales, and the work of pier extension was begun. 

In September, 1884, a dredge belonging to the Fox River improve¬ 
ment was transferred to Oconto, and lias removed from the channel 
56,671 cubic yards of material. The total quantity dredged since the 
improvement begun is 111,451 cubic yards* 

Included in this work is a cut 2,400 feet long, 60 feet wide, and 9 to 
10 feet deep, forming a straight channel and cutting off" a bend in the river 
about 3,500 feet in length. 

'The north pier is 1,100 feet long, and the south pier, built to a length 
of 1,900 feet, is but 1,850 feet long, a section of 50 feet length (Kb. 38) 
having been entirely carried away by ice in the winter of ISSS-’Si. 
This section will be rebuilt under a contract now in force, which will 
add 500 linear feet to the north pier and 300 feet to the south pier, 
making them respectively 1,600 feet and 2,150 feet long. 

In other improvements in this district it has been customary for the 
Un* 


kt as 



mi 









in 


The channel is often used for booming and mooring logs and lumber- 
scows, and the piers, built in the cheapest practicable manner, are con¬ 
stantly receiving injuries from such use, the plies being frequently 

broken, and when not promptly replaced the slab filling washes out, en. 

dangering serious breaches in the piers. 

That part of the piers built by the citizens was so poorly constructed 
that unless rebuilt or extensively repaired it will soon afford no protec¬ 
tion and render the outside work unavailable* 

Should Congress continue to make appropriations for this improve¬ 
ment, it would seem advisable that the funds be devoted to the comple¬ 
tion of the work outside the shore-line and that the expenditures be 
made contingent on the work inside being; carried forward by local in¬ 
terests in a satisfactory manner, in regard both to the amount of work 
and the rate of progress. 
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As bearing upon this question the report of Mr. Thomas E. Hatchings, 
nspector, is appended hereto. 

Money statement 


Jaly 1, 1884, amount available........... $195 15 

Amount appropriated by act approved July 5, 1884....................... 15,000 00 

15,195 15 

July 1, 1885, amount expended during fiscal year, exclusive of outstanding 
liabilities J uly 1, 1884.... 4,026 72 


July 1, 1885, amount available . 


• • m m m m m at m m m m m m m m m m m mmmmmmm* a* m m m mmmmmmwmm 


(estimated) 
Amount that can be 



ing: project 
year ending 


MP • IIP m m m m 



30, 


11,168 43 
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|> 

3 

l Hanson * Soove, 
Manitowoc, 

Wis..... 

Christian Sch wan 
and Charles 
Berner, Green 

- 

•0 14* 

|43 00 

80 25 

80 17 



$1 95 

80 06 

80 05 

811,697 70 

8 

Bay, Wls. 

Greene's Dredg¬ 
ing Company, O. 
II, Greene, preai- 





1 

12 00 


1 60 

» 

I 

it, om 2# 

4 

deat, Chicago, HI. 

Aaron F. Cnap- 
man, Robert H. 
Canfield, and 
Henry A. Can- 
field, Watkins, 


' 

' 






• 



18,458 20 


TUT Ilf ii 

22 

18 

30 00 

1 

20 

24 00 

5®i 

1 50 

5 

8 

12,496 80 


Received by express st 4 .45 o’clock p. m., Tuesday, August 26,1884. 


REPORT OP MR. THOMAS E. HUTCHINGS, INSPECTOR. 

Milwaukee, WU., July 23,1885. 

- n accordance withvour instructions I have the honor to make the following 
Oconto Harbor, Wisconsin. 


I. CONDITION OF PIERS,, 

North yfar *—This is in good condition as far as built, except that the sand covering 
put on to protect it from sparks and fire has blown off from the six inner sections. 
South pier.—This pier is covered with sand, exoept the 50 feet built this season, and 
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is well protected from fire. Several piles have been broken off on the channel side by- 
tugs and scows running into them. Two were broken off by Messrs, Holt & Baloom’s 
tugs, and will be replaced by them; the others no one will acknowledge breaking. 

The inner 600 feet of this pier were built by the city of Oconto, and need immediate 
repair. The piles on the channel side seem to have been driven from 3 to 4 feet apart, 
but at the present time there are intervals of from 10 to 30 feet, which were caused, 
by tags, scows, &c.; running into and breaking off the piles below the water surface. 
The remaining piles do not extend more than feet above water, and are in very bad 
condition. The filling, which is composed of edgings weighted with sand, extends 
above the jfile heads. The current ruus squarely against the inner end, and the only 
protection it has is one pile and the weight of the sand on the edgings. 

II. CONDITION OF CHANNEL. 


Between piers .—Is from 50 to 75 feet wide, commencing at the south pier, with an 
approximate depth of 8 feet. Tugs drawing 7 feet have no trouble in passing through 
it. The width between the piers is 150 feet. 

■A channel 75 feet wide, with a depth varying from 9 to 91 
feet from the inner end of the south pier, was dredged in 
any great extent, as tugs drawing 7 feet can easily pass 

through it. 

Cut-off .—A cut was made in 1884, and 1885 commencing near Spies’s Mill, and forming 
a channel about 2,000 feet long, 70 feet wide, and varying in depth from 4 to 10 feet 
(reduced depth) to the river below. The channel from Spies’s Mill to Section Street 

not exceed 3 feet, reduced depth. 





HI. OCCUPANCY OF PIERS 

river near the cut-off is used by Messrs. Holt & Balcom for storing rafts of tim- 
leaving a space for tugs to pass through. 

Tows of logs, composed of five or six rafts, are very often left in the cut at nights 
and over Sundays, and parties passing through are compelled to pass over the logs or 
push them aside. 

The channel side of the north pier is used for making up tows of logs, which remain 
tied to the pier from three to four days at a time. Tags do not tie up to this pier, as 
there is only 4 feet of water, reduced depth, at the outer end. 

Tugs tie up to the channel side of the south pier, and very often remain over night. 

Very respeotfully, your obedient servant, 

Thob. E. Hutchings, 

Inspector. 

Col. J. W. Barlow, 

Corps of Engineers , 





THE YEAR 
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Name 





harbor, Oconto, 
district, third, 
light-house, Sturg 






Arrival and departure of vessels 


f 



Arrivals. 

Departures. 

J 

N amber. 

| 

Jt 

m 

m 

Crews. 

Number. 

Tonnage. 

Crews. 

Sailing-vessels.......... 

63 

130 

mi i 

3,150 
26,000 

315 

920 

68 

139 

ii 

"B 

Sli 

971 

Total. 

193 

29,150 

1,235 

207 

31,200 

1,813 


Total 
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Arrival and departure of vessels —Continued. 

EXPORTS. 


Articles. 

a 

By water. 

By rail. 

Articles. 

By water. 

A pplee ............ barrels .. 

Berk. ......... ......oords . 

Beans ........- bushels .. 

Beef .............. pounds. . 

Beer .. barrels.. 

Castings. .. pounds. 

Chairs ...........number.. 

Fish . . packages.. 

Flour.. .barrels.. 

Hardware .. tons. . 

Hides .. number.. 

Lathes - ............. ^io .... 

Lure stock ........... do .... 

20,000 
• ••mi*' m M m m 

15,000 

8,000 

wmmmmmmrnmmmm 

8,000,000 

85 

600 
2, §00 
MM® 

4,000 , 
1,200 

800 

15,000 

4,000 

240 

2,000 

7,000,000 

290 

8 

1 

■ Lumber . feet, B. M.. 

, Machinery . pounds.. 

i Merchandise, general lbs.. 
Poles, telegraph .number.. 

POMtrt . do ... 

Potatoes . barrels.. 

, Shingles . ....number.. 

Slabs . cords.. 

Tool*, farm . tons .. 

( Tii-s, railroad *.. .number. . 

( Wood ............. cords . „ 

1 Wool .. pounds.. 

ESjgg mm m - Citfil 1 • » . • 

34,000,000 
40.000 
900, §11® 

42,000 

400 

8,000,000 

800 

100,000 

a 

■* m m » m <m m m m m m m> . 

mi, ip mu am «i * • m m • • . 


By mil. 


42,000,000 


400,000 

50,000 

410,000 


24,000,000 
1,400 
80 

250,000 

600 

6,000 




w * m an m • * a » • » lliNlMl 1 • « 

Barley.....bushels. 

* « » m at p «a a * m * «ft «» « JJUllyllJl ILHlJIll 1 * * 
a • at m m an hop » • no# w • up dbarrcls .. 

....... . . . ID HOI III 1 !" 1 ' I* * . 

C/illill .......a......... Urns * . 

Coro.bushels.. 

Dry goods.tons.. 

Feed a «* *m • •m mi « » on a a# an » am mi • * CllO' 

Flour.barrels. 

Fruit..............pounds.. 

Groceries ............do- 

Hantirara...._.... tons.. 

Huy.................. do.... 


■ * * » « m m up up i» * • 

700 

« * . . • M • » m . . ■ 

4,000 

140, CM )# 

800,000 

IP Mi III' dll# » • ill . • UP • "l#i 

2,000 

340,000 

27,000 

240 

380 

13,000 1 

32,000 

870 

4,000 

2, 000 

3,500 


3,100 

«....*•..pi • 

600,000 

2,300,000 

3, 700, 000 

2,000 

5,000 

1,000 

1,000 



■ a Oil Mi 

IB ,|B # 11)1 


.pounds. 
.... tons. 


Lime .barrels.. 

Lire stock...number.. 

MachIiciiiurv ...... pounds.. 

Ill rircli audise, general.lbs.. 

Oil. barrels.. 



a * Ml Mil • IP ® « - - . 




Plaster, land. 
Pork barrels. 
Provisions.. 
Salt 


II# l» Ml * 


a Ml *1 IB «| IB 111 I® «• III 



... * tons.. 

number.. 

.pounds.. 
— do .. 

,. .cords., 
bushels.. 


• a w » III III » * 



I.. • Ml • . a • .. 

200 

* II# Ml llll ill II III Ml IB mi a III! 



Ill 





2, 500 
8,800 
600,000 
000,000 
2,500 
200 
4, ill® 
240,000 
200,000 


125,000 

00 


11II 


IMPROVEMENT OF PENSAUKEE HARBOR, WISCONSIN. 


Estimated cost (see Report of Chief of Engineers, 1883, page 1652) 
Appropriated .... ............ 


* W III 


A lift iOOUi Hi I* 


$50,000 
15.000 



The entire length of the pier is 2,900 feet, the inner 1,600 feet having 
been built by private parties, and the remaining 1,300 linear feet hav¬ 
ing been built by the United States. 


‘The channel south of this pier has been dredged by United States 
dredges to a depth of 10 feet and width of 25 feet. 

There were no operations during the past fiscal year. 

Bo part; of the appropriation of $5,(100 made July 5, 1884, has been 1 
expended. 

An investigation made in the fall of 1884 developed the fact that 
there were absolutely no commercial or navigation interests to be bene 
fited by continuing the improvement, and a recommendation that the 


125 mm a 
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expenditure of the money appropriated be suspended until satisfactory 

evidence was received of the necessity of its expenditure, was concurred. 

in by the Chief of Engineers and approved by the Secretary of War. 

• No money is asked for continuing this improvement. 

0 

Money statement 

July 1, 1884, amount available................................. $815 80 

Amount appropriated by act approved July 5,1884 ..... 5,000 00 


July 1.1885, amount expended during fiscal year, exclusive of outstanding 
liabilities July 1, 1884 


• • • • 


m m m 


m m m m m 


815 80 
40 05 



m m m m •••••• • m m m m *i» 


5,775 75 




THE 



DECEMBER 





Morgan, 


Name of harbor, Pensaukee, Wisconsin. 
Collection district, Milwaukee, Wisconsin. 
Nearest light-house, Tail Point, Wisconsin 


Arrival 



ui 




Arrivals. 

Departures. 

in 

No. 

Tonnage. 

1 

No. 

Tonnage, 

Crews. 

StOAXnSlUB « «» » » » • • * m m « m m m - • m « m m ® m « m • m • • • » * • • » » • * » • « » « • « 

« 

7,265 

« 

41 

7,255 

« 


i 


EXPORT 


Articles. 

By water. 

By rail. 

Article.. 

By water. 


JJiijjid IjjiipI i, lie»«^ 

tlir • •••••■«»•■ ■ • • • JplCI U. JCt Ci,® m at 

rnmmmmmmmmmmmmm JJ) • m 

Hi4eS .»•••• • <■■#•••* DU. IP ljMfc)Jl • * • 

Lumber.feet, B. M.. 

rnmmmmmmmmm 

mmmmmm-mmm » 

• • ■ • <» w m m w m 

* m « <* ■••••• 

a» • ®n ss w » m> w w <m 

430,000 


Machinery...pounds.. 

Merchandise, general... .do.... 
■1 ostii ........«...... number.. 

Potatoes.barrels.. 

Shingles. number.. 

• m m • w> m m mm m 

• • • • in i» ts* «® • • 

mmm mm m •» « • 

• <■ a * • « » ■ ■, * 

3,000 
10, 000 
120,000 
40 

850,000 


IMPORTS. 


Feed ... 


m w m m m w a m m a 

18,120 

Merchandise, general, pounds.. 


204, 

Flour... 

, m m »•••••■ • • * l^sinreEs ® • 

wmwmmrnmmmm 

5,000 
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H H io. 


IMPBOVEMENT OF GEEEN BAY HABBOB, WISCONSIN. 

.Estimated cost of present project (see Report of Chief of Engineers, 1831, 

page 2069) m m m m m m m m m m m m m • • • m m m m m m m m m m m m m <m m m m m % m m m m m m e • «i • • a» wrnmmmmmmmm m m m m |135,000 
Appropriated m m m m m m m m m m Up • • • •» ® m • <*# • • • m «• * • m m m m m m m m • • ■ a i*t «s» «• *t • e» *»ip>iiriii » t ■ « m m m m w • * ■ 98,000 


The total appropriations for the improvement of this harbor amount 
to $270,550, most of which has been applied to dredging. 

The maintenance of a good channel here is important to the naviga¬ 
tion of Fox River. 

The present project consists in dredging a channel 200 feet wide and 
14 feet deep at low water, extending from the month of Fox River to 

in Green Bay. a distance of 2 miles, including a revetted cut 



753,475 



During the past fiscal year two United 
channel 49,402 cubic yards of materia 
dredges being ninety-seven days. 

The total quantity dredged since the improvement began 
cubic yards. 

In May of the present year a contract was entered into with the Green 

and. Pile Driver Company for dredging to the extent of. 
•3 ,000, at 26 cents per cubic yard. 

Work on this contract had not been commenced at the close of tho> 
fiscal year. 

When this contract is finished there will remain on hand a sufficient, 
sum to make the needed repairs to the revetments. 

With the money asked for the fiscal year ending June 30, 1887, it is^ 
contemplated to dredge the channel to the dimensions called for by the* 
present project. 


in 




oney 




1, 1884, amount available 
Amount appropriated by act 


» iri «» m m 




» ip m 


• up 


• » • » m m 






available 


m m w <m ’mmmmmmmmm 
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nated) required for completion of existing proj 
Amount that can be profitably expended in fiscal year ending June 
Submitted in compliance with requirements of section 2 of ri 1 
harbor acts of 1866 and 1867. 


• m m 


1887 

and 


ooo 00 
000 00 


Abstract of bids for dredging at harbor at Green Bay, Wis., opened at engineer office, MiU 

t oaukee, Wi§, f at 11 o'clock a. ro., Wednesday, April 22, 1865. 


Ka 

Karnes and addresses of Udders. 

Sato per 

CU;IC 

yard. 

Total 

approximate!' 
valine of bid. 

1 

Truman A Cooper, Manitowoc. Wis.. 

m 2® 
81 

P.480 

8,720 

3,120 

2 

Green's Dredging Company, O. B. Green, president, Chicago, HI. 

8 

Green Bay Bhredg© and Pile-Driver Company, Levy B. Godfrey, pres* 
ident, Gfreen Bay, Wis... 

1 wA 

26 
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COMMERCIAL STATISTICS FOR THK YEAR ENDING DECEMBER 31, 1884 

[Obtained from Mr. D. I. Foilett, deputy collector of customs.] 

Name of harbor, Green Bay, Wisconsin. 

Collection district, Milwaukee, Wisconsin. 

Nearest light-house, Grassy Island, Wisconsin, 

Airival and departure of vessels. 



Arrivals, 


Departures. 


No. Tonnage. No. | Tonnage. 


Steamers. 

Sailing-vessels... 
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166 



280 


H H II. 

HARBOR OF REFUGE AT ENTRANCE OF 






Estimated coi 




Engineers, 1874, I, page 141) 


tv • m m m 


*1 i» at m- m m « m m m m » m «• 


IB IB «!' m w 


1H0.000 
160, OOO 


The project of constructing a harbor of refuge inclosing the Luke 

Michigan entrance to the Sturgeon Bay Canal was adopted in 1871, 
and the pier work was completed in the fall of 1884. 

1 1 The harbor is inclosed between two piers, each 1,200 feet long, begin¬ 
ning at equal distances, respectively, north and south from the lake 
-entrance to the Sturgeon Bay and Lake Michigan Ship-canal, 850 feet 
apart at the shore line, converging to a distance of 235 feet from e%mk 
■other, with detached piers extending 150 feet further, the latter being 
m placed that the entrance is widened to 335 feet. The outer end of 
each detached pier is connected with the outer end of the adjacent main 


Lake 

1871. 


other, with detached piers extending 150 feet fu 
m placed that the entrance is widened to 335 f< 
each detached pier is connected with the outer ei 
Structure by 165 feet of fender piling. 

The project embraces the formation of a dree 
nite wintli, 16 feet deep, extending from the h 
canal entrance. 


channel of imlefi- 
r entrance to the 




































of construction in accord* 




As stated In my last annual report, the advantages expected to accrue 
to vessels navigating Lake Michigan, when the construction of a harlwir 
of refuge at this place was projected, have not been entirely realized. 
It is reported that in tempestuous weather the harbor is too limited, 
and does not afford sufficient security to vessels seeking its shelter, 
often necessitating their passage through the canal to avail themselves 
of the superior advantages afforded by the natural harbor of Sturgeon 
Bay. 

‘ Tolls are exacted by the canal company from vessels using the canal 
either as an avenue of safety or for purposes of trade. 

As the construction by the United States of a harbor of refuge at 
the lake entraee of the canal is a direct benefit to the canal itself, it 
would seem no more than just that vessels seeking safety in the harbor, 
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and compelled to pass throagh the canal to secure such safety, should 
b© exempt from paying toll to the canal company. 

It is therefore recommended that such legislation be accomplished as 
shall reuder the canal free to vessels that may be compelled to use it 
through stress of. weather. 

It is probable that when all the dredging contemplated shall have 
been done, the necessity of vessels passing through the canal to seek 
the protection of Sturgeon Bay will be diminished. 

It is contemplated to apply the money asked for the fiscal year end. 

ing Jane 30, 1887, to dredging, and repairs, if needed. 


Money statemen 




Amount (estimated) required for completion of existing project 

likably expended in fiscal year ending J 


Amount that can be proiUabty expended in fiscal year ending 
Submitted in compliance with requirements of section 2 
harbor acts of 1866 and 1867< 


une30,1887 
of river and 


20,000 

20,000 


COMMERCIAL 8TATI 


THE TEAR ENDING DECEMBER 


1884. 



Name of harbor, harbor of refuge at entrance of Sturgeon Bay Canal, Wisconsin 
Collection district, Milwaukee, Wisconsin. 

Nearest light-honse, entrance to harbor. 


Mmm, 


of vessels and their tonnage which passed through the Sturgeon Bay and Lake 
Michigan Ship-canal during the year ending December 31, 1884. 
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2495 

183,265 

Sailing. vrshaIii 
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217,585 
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820,431 
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4555 

721,281 
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AHNEPEE HARBOR, WISCONSIN 


Estimated cost (see Report of Chief of Engineers, 1876, II, pages 346-359).. $175,000 
Appropriated...... 140,000 


Project of improvement .—The formation of a small artificial harbor, 
connected with the lake by a channel 100 feet wide and 12 feet deep at 
low water, to be formed by the construction of two piers extending from 
the shore line to the 18-foot curve in the lake; also blasting and dredg- 
ingrock from the river bed near its mouth for a distance of 750 feet. 

During the past fiscal year the work of rock removal and pier con¬ 
struction was done by hired labor, with the following result: 

Two cribs, which had been partially built, and one which had been 
built to full height under former appropriations, were completed and 
sunk, and two cribs were entirely built and sunfe in extension of the 
piers. 
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Ill accordance with a modification of the original project, approved 
September 27, 1884, this new work was placed Ml feet farther from the 
center line of the channel than the old piers, and will afford, when com¬ 
pleted, a 200-foot entrance between the pier-heads. 

The entire length of the north pier is now 900 feet, and of the south 
pier 1,125 feet. 

Superstructure was completed over 300 linear feet of the south pier, 
and over 150 linear feet of the north pier. 

Rock removal —During the past fiscal year, 6,413 cable yards of rock 
were blasted and removed the river 'bed,, and 4,4:78 cubic yards of 
sand were dredged. This work was carried on simultaneously with the 
pier work, and the rock blasted from the channel was utilized for crib 
filling and riprap, at a cost (including all expenses, and estimated de¬ 
preciation of plant) of 16.35 per cord, divided as follows: 


yard. 
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Drilling and blasting... 

Dredging... 

Placing in pier . /. 
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The cost of dredging 4,478 cubic yards of sand is included in the 
cost of dredging rock as given above. 

Tli© total expenditure during the last fiscal year amounted to 
$13,772.63, as follows i 

Drilling and blasting... $4,979 16 

Dredging... 1,773 83 

Pier construction, stone filling........................................... 1,276 20 

Pier construction, timber work......- 4,837 10 

Contingent expenses^ * m *vom moo' « op m moot moo oii «nt mom n» m * mom m m » moot am m m m m moon. mi® Hi « Hit «s m » • m® i» ooo« -aom •» M ■> m non" . « mooi ooim mom m m «i * 906 34 


13,772 63 

In a report on occupation and use of piers, &c., called for by General 
Order No. 13, Headquarters Corps of Engineers, July 23,1884, the fol¬ 
lowing facts in relation to this harbor were presented: 
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Aunepee. lie na« even presented ouis ior w nan age on uovernment supplies. 

This person has, in fact, an entire monopoly of the business of the harbor, and mast 
continue to have until the channel is carried up the river beyond the limits of his 
property. 

This pier is being serion sly dam aged by the demands made upon it as a landing pier 
and freight wharf, and such use of it should be discontinued as soon as suitable wharf¬ 
age can be provided higher up. 

The bridge at Second street prevents the harbor above being reached by any hut the 
smaller-sized vessels, as the draw opening is but 35 feet in width, and the depth in the 
channel but 7 feet. 

H if * * * * * 

Should the Government undertake to enlarge this part of the channel to the same 
dimensions as are now being provided below, the citizens will either remove the bridge 
to Fourth street or rebuild it on its present site ; with a draw opening of sufficient 
width to accommodate all vessels which will be likely to use this harbor. 

An obstruction known as the Citizens 1 Pier remains near the middle of the harbor 
as a temporary barrier against sand which is driven through the north pier into the 
channel. This old pier will be removed by the citizens when requested to do so by 
the United States. ..► f 
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With tbe|fimds asked for the fiscal year 
proposed^to continue the work of Wasting i 

Money statement. 


July 1, 1884, amount available..................... 

Amount appropriated by act approved July 5, 1884. 


m m m m m m m m m <m m m m m 


July 1,1885, amount expended during fiscal year, exclusive! of outstanding 
liabilities July 1, 1884 • m m m • m • * m m • • •«■•••• s a ■ « m m m m m m m m m m m m m m m m 


m mm m m m m m m m m m m 


rn m • m m m rn mm m m m m m 


July 1,1885, amount available 


• m m m m • 


• • • • • • 


m m m m 


192 71 
15,000 00 

15,092 71 

13,772 63 

1,320 08 


Amount (estimated) required for completion of existing proj 
Amount that can be profitably expended in fiscal year ending J 
Submitted in compliance with requirements of section 2 o 
harbor acts of 1866 and 1867. 


it-.... 35,000 00 

ae 30,1887 35,000 00 
river and 





Net expenditure....... 

Less value of explosives paid for and remaining on hand 




|4 f 979 16 
631 26 


Proportion of contingent expenses..-. 

Estimated depreciation of plant, 10 per cent, on $1,500 




• • 


Total, cost for 6,413 cubic yards........... 

or 75.9 cents per cubic yard. 

Dredging; 

Net expenditure..................................................... 

Proportion of contingent expenses .................................. 

Depreciation of dredge plant, estimated at |20O per month, for two 
and cine.half months.!...... 


4,347 90 
370 79 

150 00 

4,868 69 


1,773 83 
1 127 14 


Total cost of dredging 6,413 cubic yards of rock. 2,40 

37.4 cents per cubic yard. 

In addition to the rock dredged, 4,478 cubic yardB of sand were also removed 
is was a necessary part of the rock removal, its cost has been included above. 


500 00 
2,400 97 
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(1) Two cribs, 50'by 20' by 124 feet, were built, sunk, filled, and planked. 

(2) Two cribs, each 50 / by20 / by 124 fact, which had been partially bail t in 1882, were 
completed by adding four courses of timber to each, and were sank, filled, and 
planked. 


(3) On© crib, 50' by 20* by 124 feet, which had been built to full height in 1882, was 
sunk, filled, and planked. 

(4) Four hundred and fifty linear feet of superstructure was built up an average of 
six courses, filled and planked. 

The total cost of the work was: 

For timber and plank, bolted iu place...... .............................. $4,837 10 

Less cost of75,000 feet, B. M., of timber at $8 per 1,000 feet, B. M., purchased 

and on hand...; 600 00 

4,237 10 

Stone filling ... 1,349 28 

Proportion of contingent expenses................. ..................... 335 33 

5,921 71 
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A comparison of the actual cost of the pier work with the estimated cost of same if 
done by contract, assuming as the contract, prices an average of the lowest bids received 
August 26, 18b4, for similar work at Menomonee and Two Rivers harbors, Wisconsin, 
shows that the cost of the work was less than one-half of what it would have been, if 
done by contract, viz: 


Actual cost by hired labor.. 
Estimated cost by contract. 
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Saving 
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|5 f 921 71 
12,515 21 

15, SflGl 50 


This remarkable saving is due to the following circumstances: 

(1) The stone used for filling was refuse, blasted from the channel, and its removid, 

was necessary, even had there been no pier.work in progress. The cost of .placing 

this stone, after it had been dredged, was less than $1 per cord. Should the entire 
cost of drilling, blasting, dredging, and placing the stone in the piers be considered as 
a legitimate expense of pier construction, it would Btill not have been excessive, viz, 
$6,35 per cord. The contract price at Sheboygan is $7 per cord. 

(2) The second item in importance is timber, on which the saving over estimated 

contract prices was $1,107.06. ' S B , dd 1' 
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STATISTICS FOR YEAR ENDING DECEMBER 


1684 


[Obtained from Mr. M. T. Parker. 1 

Maine of harbor, Ahnepee, Wisconsin. 

Collection district, Milwaukee, Wisconsin, 

Nearest light-house, Sturgeon Bay Canal, Wisconsin. 

Arrival and departure of veuelw. 



Bark.. 

Beef........ 

Beer. 

Brick .. 

Butter....... 

Cheese ...... 

Doors, &o... 

Et its . 




m ft • » m m it m m m 




■ m • m • 


• « ■ « 






• ••«»• m m m • • 
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...cords. 
. pounds... 
.'barrels, 
.number. 
... pounds... 

... .do_ 

.number. 
.. dozen, 


Fish, fresh ......-.........pounds. 

Hour....................Darrels. 

Hardware...tons. 

a ........................do .. 

»s ........................number. 

Leather............. —.........tons. 

Live-stock.----.... number. 


2,400 




190 

80,000 , 
150, 000 
30, 000 
350 1 
5,000 

180,000 : 

315 . 



2,000 

48 

•50 


Lumber ...... .feet, B.M.. 

Merchandise, general....pounds.. 

Oats —....bushels. . 

Peas..............do_ 

Posts ..number.. 

Potatoes.bushels.. 

Ra gs ......................... po n in cl s.. 

Rye....bushels.. 

Rningles .................... number.. 

Telegraph poles.............— do.... 

Ties, railroad... do.... 

Wheat.......................bushels.. 

'Wood ..........................cords.. 

Wool__....................pounds.. 


1,500, 

50, 

10 , 

28, 



850,000 
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Arrival and departure of vessels —Continued. 

IMPORTS BY WATER. 


Ai tides. 


Apples. barrels 

’....pouutin 

. Darrels 

Coal .. .. tr.ns 

Drygoods...do . 

Feed ........do . 

Flour.barrels 

Fruit. pounds. 

Groceries. do.. 

Hardwaie. tons 

Hides .. number 

Iron and steel...pounds 


Amount. 


750 
4,85# 
125 
825 
890 
430 
6,500 
25,000 
1 , 000,000 


3 


2,100 

200,000 


A rtiolea. 


Leather........ tons.. 

Livestock ..-.number.. 

Lumber_...... ..feet, B. M.. 

Machinery..pounds.. 

M erchandiae general. do_ 

Oil. barrels.. 

Plaster, land. tons.. 

Pork barrels...number.. 

Provisions....................pounds.. 

Salt -. ..... do_ 

Shingles ..number.. 

Whisky.barrels.. 


Amount 


1, 500, 
2,500, 
% 500, 


200 , 

280, 

500. 


7 

800 

000 

000 

000 

400 

130 

460 

000 

000 

000 


13 H 



IMPROVEM 




coBt (see Report of the Chief of Engineers, 1881, page 2084)_9200,000 00 

by the United States. |35,000 00 

Appropriated by local authorities..... 8,042 72 



A survey of this harbor was ordered by act of Congress approved 

June 14, 1880, and the first; appropriation was made March 3, 1881. 

The project of improvement consists in the formation of a channel 
from a point about 2,000 feet south of the mouth of Kewaunee Kiver, 
through a spit about 300 feet wide, affording communication between 
the river and Lake Michigan. From the lake end of this cut two par¬ 
allel piers are to b© constructed, extending to the 18-foot curve, with 
dredging between and through the cut, to a depth of 14 feet. 

Under the appropriation of July 5,1884, a contract was entered into 
Schwarz & Berner, of Green Bay, Wis.,for building 500 linear feet 

700 feet, and the depth 
of the south pier is 


le pier. 

The present 
water at its outer 
feet: the existing 






of the north pier 
is 9 feet. The 





eted pier 

The two United States dredges will begin work at this harbor during 
the present season, and it is expected that by the close of navigation a 
12-foot channel will be dredged between ihe piers and through the cut 
to the river bend. 

The inspector at Kewaunee reports that private parties have begun 
to build docks and are preparing to erect warehouses for the transaction 
of business in expectation of the opening ot the new channel. 

It is doubtful if the local business at this harbor would in itself justify 
the completion of the improvement; it will, however, afford protection 
for vessels in stress of weather, and as a harbor of refuge its comple¬ 
tion is desirable. 

Should an appropriation be made for the fiscal year ending Juno 30, 
1887, it is contemplated to expend it in further pier construction and 
dredging. 
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Money statement. 

July 1, 1884, amount available. $875 24 

Amount appropriated by act approved J uly 5, 1884... 18,000 00 

18,875 24 

July 1, 1885, amount expended during fiscal year, exclusive of outstanding 
liabilities July 1, 1884'_ ........... . 1,521 33 

July 1, 1885, amount available............ ....... 17,353 91 

{ Amount (estimated) required for completion of existing project........ 156,957 28 

Amonnt that can be profitably expended in fiscal year ending June 30,1887 50,000 00 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867, 
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«l Kawaunee Harbor, Wisconsin, opened nil Engineers 
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Export* and import* by water, 


Articles. 
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.......cords. 

.....bushels. 

.... number. 

.....pounds. 

........ tlo... 

,... ...dozen. 
...packages. 
.....barrels. 

....tons. 

__number. 

..feet, B. If. 


Merchandise, general.pounds. 


EXPORTS. 


Amount. 


25,000 

10,000 

100 

15,000 

300 

8,200 




Articles. 
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Oats ........... 

Pena ... 

Posts ......... 

Potatoes.. 

Rags. 

Rye. 

Shingles. 

Tallow. 

Ties, railroad. 
Wheat........ 

Wood. 
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..number, 
..bushels, 
...cords. 
..pounds 


Amount* 


18,000 
25, 000 
12,000 
1,000 
20,000 
5, 000 
3,000,000 
7,000 



.* m m m * «» 


as • • an * a* 


Coal. 

Com 


m m m * • miHii at m 


» iss> m <» o® s® « *06 


i® * 9Sl> SB ■ 


« w non mo 


an at an mini an m a m as m at mu ai 


• m * » «» 


an « » «i 


111 SIB lilt lilt i® 


3&P?.::: 


JOB «6, m m 6001 m i® i® 8® « 


» a at s* «■ * «• a, an s* m * » a 


Groceries . 
BArdw »re. 




a * m a « mi unit at at in in » • • in on at in m in m 


.* m m * • » • .. # at at m 


...tons, 
bushels. 
...... tons. 

pounds. 
... do... 
... tong 
pounds. 


100 Merchandise 
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_.J Salt. 

100 ,"“ 
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IMPROVEMENT OF TWO RIVERS HARBOR, WISCONSIN 


Estimated cost 
Appropriated. 
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m m » «k 111. Hi 1 ® IBS IISSSI «» '• * » » 9® • 9® 9® ISSSl W I» Ml I® loot 


.. 1265,588 80 
.. 198,000 00 


Tillies project for the improvement of this harbor, adopted in 1870, con¬ 
sists in the construction of two parallel piers extending from the river 

mouth to the 18.foot curve in the lake, and dredging between them to 

a depth of 12 feet. These piers are now respectively 1,810 and 1,710 
feet long. For a length of about 1,000 feet from the shore-line of 1870 




































gra< 


channel 33,395 cubic yards of material; of this quantity 5,849 cubic 
yards were rertioved from the channel above the inner ends of the piers 
under an arrangement entered into in 1881 with the city of Two Rivers, 
as explained in the Annual Report of the Chief of Engineers for 1882, 
pages 2143, 2144. 

In accordance with this understanding the United States was to 
dredge 1 cubic yard from the inner channel for every 15 cents expended 
by the city of Two Rivers in paying the running expenses of a United 
States dredge while engaged in restoring the channel between the piers, 
Hie case being: urgent, and there being no funds available from the ap¬ 
propriation at the time. 

Three thousand two hundred and twenty.five dollars and fifty-one 

cents were paid by the city for this work, entitling it to the removal of 
21,704 cubic yards inside. Of this quantity the United States dredges 
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have since removed, int 1882,11,214 cubic yards, anil daring' the past 
fiscal year 5,849 cubic yards, a total of 17,083 cubic yards, leaving 4,641 
cubic yards yet to be removed under this arrangement. This work has 
been done at times when dredges could, not work outside, in consequence 
of rough weather. 

Under the appropriation of $8,000 made July 5, 1884, a contract was 
entered into with Truman & Cooper, of Manitowoc, Wis., for complet¬ 
ing the superstructure over 700 linear feet of the piers, and tilling and 
planking 150 linear feet additional. This contract was finished in Oc¬ 
tober, 1884. 

The channel has now a depth of from 10 to 12 feet for a width of 80 





a part 








balance now 
12 feet. 



to dredging 



commerce of this 









It ii 



« 




fiscal 



necessary, therefore, to urge i 
project, and no appropriation 











niloily 1, 181:14, amount.' a vailable 

Amount appropriated by act approved July 5, 1884 


* 


July 1,1885, amount exi 
liabilities July 1,1884 


pended during fiscal year, exclusive of outstandinj 




tfOty ii||| QQQh itifl|i IflOfi iflQlf 'HHIHI flnp tflHQ! illfll ilOli IflQII^ 1IQH1 


• • • 


|4,846 51 
8, mm III 

12,846 51 

9,641 44 


3.205 m 


Amount (estimated) required for completion of existing project...._ 

Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


80 




and addresses of bidders. 


Hanson & Score. Manitowoc. 

Wis ....... 

Truman & Cooper, Manitowoc, 

Wis ....... 

Charles Simons, Two R i ▼ e r a, 
Wis ___________ 
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List of materials and labor used at Two Rivers Harbor, Wisconsin, in building 200 linear 
feet of superstructure six eomrsm high, and filling ani planking same; in building 500 
linear feet of superstructure two courses high 4 and filling and planking 150 linear feet of 
mperstructure. 

[Under contract with Truman A Cooper, dated September 20,1884,.] 


m 

f go 

X Ki 

s 3 »•" 

M *^J| 

© "3 «0 P. 

IH 

g Q§ 

Jskjh 

® ®/a 

==sii 

Price. 

Cost. 

4 

Pine timber, 12 by 12 . linear feet.. 

Piue plank relaid ............feet, B. ML.. 

5,711 

3,286 

4,738 

8,217 

2,465 

$0 20 

2 50 

$2, 089 80 
34 92 

Pine plank, new....feet, B. M.. 

6,640 

16,600 

4,984 

15 up 

423 38 

Stun - .. cords.. 

182. 9 

158® 11 

64.5 

6 25 

2,536 87 

Diift-bolts . pounds.. 

5,740 

4 802 

• • m • • • ■» » • • • • 

03 

316 44 

m am Cid ■ m ■> * 

392 

085 

295 

04 

66 88 


$2, 581 20 , 

$2,391 23 

$495 84 


5,468 27 


X 



tm till) * lit 

» m » * 

m m m m 


« m «» » 

• • « » 

• * » m 


m m m m 

• « >» » 

» m m m 


m m * m 

tiiig m m m 

* ««- >it • 




COMMERCIAL 






from Henry Mann. 


Mam© of harbor, two Rivers, 

Collection district, Milwaukee, Wis. 
Nearest light-house, Twin River Point, 



Arrival and departure of vessels. 


* 

Arrival*. 

Departure*. 

1 

Mumber. Tonnage. 

f 

Crew a 


Tonnage. 

Crews. 

bteHTOQrS * » » • ■* • .. * * • « • • • • m m .. • .... ... ■«* 

baillilK > «i SB- m «a «> si '» m nn w in • m m «* * » « m >» « m m « * 

JL Cl Lilli m m «» • » • • mi «> m * • «• • « «» • • m> • «® . m m m « - 

260 

135 

16,432 
10,340 

1,108 

706 

s 

16,120 

10,116 

i ^ ^ 

395 

28,772 


892 

26.236 

1,775 





, * m HU • m m * • m. m m 

m m m m <a m m m • m m mm 

m m m m m • « » • • ■ 

« m m • »••••«••“* fJI ^ ® -a m 

m m m m *# ■ <■••• 

Beer .barrels 

Butier . .pounds 

Cjmtiugs...--do 

Chubs.. numlier 

C i,.ese. pounds 

Corn . bushels 

Door*, Sec .numlier 

Eggs ...............dozen 

Fisti.packages 

Floor ...........--barrels 

Furniture. ...pi* cea 

Hai dware .- - toua 

Bay.-do . 

Hides.............number 

Iron ............. pound* 

Da th * ... n u in ber 

Leather.......tons 




15,800 
16, 45u 
14, 300 
8. 50U 
8, 0 50 
43.500 
3,400 
10, 840 
9 
950 
1,500 
42, 000 
120, 1)00 
532 




m m m 


445 

21,850 

8,532 

5,400 

80.500 
125, 178 

10, 540 
540 
180, OUO 
300 
953 

10.500 
82,556 

28 

*3,800 
71, 000 
55,000 
468 



* 


m m m m «e» 



• m m m 


.barrels. 
number. 
. B. M. 

Machinery....... pounds. 

Merchandise,general do.. 

Us....bushels, 

barrels. 

Peas... bushels. 

Posts.numlier. 

Potatoes...barrels. 

Rags ............poiilid*. 

Rye-.......... Dunhels. 

Shingles-- ....number. 

Slab* -........ ooids. 

Tallow........... pounds. 

T<•oil-, farm ..... .. - tons 

Wheat .........bushels 

Whisky...... .. barrels 

Wood.........cords. 

Wooden-ware .... dizen. 
Wool ............pounds 


m m m 


m m m m m m m 


3,250,000 


« • m m 


m m • 


13,400 
57 
2,240 
18,000 
7, 0W 


• m m m 


9,054 
3, 500, 000 
24, 000 
7, 000 






5,000,000 
150, OUO 
795,000 
24,560 
350 
15,250 

• • • - mm 

4,238 
4,600 
2,300 
35, 000 

.450 

350 
54, 000 
85 

» • m » m • - - • 

159, 400 
5,400 
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lrriraZ mnd deparure of vessels —Continued 

IMPOSTS. 


ArticileiiL 



Barley.... 

Beef. 

Beer. 

Brick .... 

Coal. 

Corn. 

Dry goods 

Feed. 

Floor.... 

Fruit- 

Groceries 




• m m «# m m » m m m 


m mmmmmmmmm 


. .barrels.. 
...cords.. 
. bushels.. 
.pounds.. 
. .Darrels.. 
.number.. 
... tons., 
.bushels.. 
....tons.. 

.... iiilo.... 
.barrels . 
.pounds.. 
.... do.... 



IF 


By water. 

1 

By rail. 

Articles. 

By water. 

24,000 

§50 

Iron and steel... .pounds.. 

Lime.barrels.. 

Live-stock.number.. 

145, 000 

1, 550 

24,050 
70,500 

4, 580 

450 

1,540 

10, 000,000 

112, 000 

Logs.feet.. 

3,680 

1,230 

Machinery.pounds.. 

Merchandise, general. do... 

140,000 

1,145,400 


540,000 

5,460 

82,000 

8,400 

Oil .barrels . 

1,500 

45,200 , 

Plaster, land..tons.. 

700 

»rnm«mmmmrn set 

2500 

Pork barrels .... number.. 

650 

350 

400 

Provisions.pounds . 

250,000 

2,854 

10,400 


112,000 

18,400 

5, 400 

Shingles....number.. 

1,480,000 

855,600 

840,000 

St-one.cords .. 

1,400 

©Jill# * HjTCiftllllClllll . * 


700 

mmmrnmmmmmm 1 

jjjitfi • ■ • * *» ip * • •»* barrels ® • 

m> m «a m m ■<«» * m m m m 

3,540 

3,050. 

TOll m m m m m m mm m m m, w m • CCirdjJk m m 

780 


By 


135,490 




121*000 
600^000 
28, IISI 
1.500 
400 
2,060 
7,8*0 


mm •# m m m m m nm 


■ * ■ • * 


75, 000 
1,000 
115,, 000 


H H 15 . 




• IV VII 




$308,182 
276,820 



Approved project .—The construction of two parallel crib-piers, 250 feet 

apart, extending from the river mouth to the 18£-fooi curve in Lake 
Michigan, and dredging a channel 14 feet deep between the inner ends 
of the piers, increasing to 18 feet depth at the outer entrance. 

The first appropriation for the improvement of this harbor was made 
in 1852; the system of improvement adopted at that time, though modi- 

soine respects since, being substantially the sain© as that now 
progress. 

Under the appropriation of $10,000 made July 5,1884, proposals were 
invited for extending the north pier 250 feet by sinking five cribs, each 
50 feet long by 24 feet wide. The bids proving lower than was antici¬ 
pated, a contract was entered into with Truman & Cooper, of Manitowoc, 
Wis., for sinking the five cribs contemplated, and in addition thereto 
covering them with 





long, and is to be continued 250 feet farther 
When this is done the pier-heads will be 


is l,i 

to reach the 18£-foot curve, 
opposite each other. 

This is one of the most important harbors on Lake Michigan north of 
Milwaukee. The ship-yards and machine-shops have diverted consid¬ 
erable trad© from Chicago and Milwaukee, the owners of many vessels 
preferring to have them repaired at Manitowoc rather than at other 
lake ports. 

Th© hull of the United States tug Dione, belonging to the Engineer 
Department, was repaired here during the winter and spring, under 
authority granted by letter from the Chief of Engineers, January 9,1885. 

Both piers and the channel are in good condition ; the latter has a 
depth of 14 feet for a width of 150 feet. 
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The appropriation asked for the fiscal year ending June 30,1887, 
should be expended in completing the project by extension of the south 
pier, and by dredging and repairs if‘needed. 


Money statement 

July 1, 1884, amount available. 

Amount appropriated liny act approved July 5, 1884_ 


• *► • 


11,839 29 
15,000 00 


16,839 

July 1, 1885, amount expended during fiscal year, exclusive of outstanding 
liabilities July 1, 1884 ...... 15,400 04 


July 1, 1885, amount available 


» m m m 


m m «*» m m m m «*>i®>iiiii!ii8»Biit» m m m m m m m m m ■» *• 


ik.mount 
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ubraitted in compliance with requirements 


ion of existing proie 
fiscal year ending j n 
mte of sections 2 of 


m m m 



439 25 




Names and addresses of 
bidders. 


Jill « 
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is *-?! %;i ©ts 

,8 I §35.8 
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fi 

f nil ocT 
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O a 

O XI 
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02 

m3 

ft© 

o, 


Hanson ft Score, Mani¬ 
towoc, Wt©. 

Green leaf 8. Band, 
Manitowoc Wis .... 
Christopher H. Starke, 
Milwaukee, Wis.... 
Truman ft Cooper, 
Manitowoc, Wis .... 
Christ I juii Jicili wars an d 
C l:i a r 1 e s B e r n e r, 
Green Bav. Wis. 


1111 
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[Under oontraot with Truman ft Cooper, dated September 20,1884.] 



Quantity. Price. 


Pine timber, 12 by 12 inches 

Pine plank. 

Stein® ... 

Drift-bolts .................. 

Screw-bolts ................ 

Spike.................—... 


m ««»«•••« 


«■ ® «■ » «e @» @» @* • 




• • • • * 




m m m> m 


m m w> m 


m m <m • m 


. linear feet 
.. feel B. M 

.cords 

....pounds 

.......do.. 

..do.. 


28, 545 
18, 912 

1,1183 

24,161 


uin: 


1,325 


$0 22 
18 00 
25 




Cost of on® crib, with superstructure 
Cost per linear foot.................. 


t«, 279 90 
245 86 
6,992 18 
724 83 
240 00 
53 00 

14,535 77 


|2,907 15 
58 14 
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COMMERCIAL STATISTICS FOR, THE YEAR ENDING DECEMBER 31, 1884. 

[Obtained from Georg® B. Burnet, deputy collector of customs.] 

Name of harbor, Manitowoc, Wisconsin. 

Collection district, Milwaukee, Wisconsin. 

Nearest light-house, Manitowoc, Wisconsin. 

Arrival departure of vessels.. 


Arrivals. 


Departures. 


Number. Tonnage. 1 Crews. Number. Tonnage. Crews. 


• m m m m m m **> m • m 


easels 


m m m »••••■ * *• 


m m m m 


m m <m m 




1, 541 
17.582 




m m m m * mu «t m m m m m m m m w so. 'os is u - 


• .. » * • • a • • * m m m » 


barrels 




...number 
. ..rounds 


[ijT l 

mimST 


Fish ............. pounds.. 

Flour .............oarrels.. 

Feed .................tons.. 

Hay .................do.... 

Iron.............. .pounds .. 

Iron, pig ... tons.. 

Leather ..do... 

Live-stock. number. . 


132. 575 
804, 000 
330, 300 

- -ran « mm a «m * 

83.420 
845,300 
37.600 
1,475 
3,794 


245,099 
40,597 

1 ft, 000 
1,583 

283,696 

17,673 


By water. 

By rail. 


638,900 


68,337 

48,272 




P m HH(I flHH TO* HHK 


hb ii* in hi wm 


125 : 


jTE 


’ 458," 590 


Posts ......... do 

Potatoes......... bushel* 

Rigs. ..pounds 

Ties. railroad .. number 

Wheat....bushels 

Wood...... cor is 

Wool. Bound® 


2, 600 
3,310 
144, KUO 
45 0 


m •* « to «*• tm 


4,506 
110 
47 , 31 ® 
ISO 

«■ am am "««■ >«» ran- urn- u» up 

’"i'eoo 

187 , 580 

« * 'll.. — ■ <r 

114 , 293 
100 
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H H x6. 


IMPROVEMENT OF SHEBOYGAN HARBOR, WISCONSIN 
Estimated cost (see Report of Chief of Engineers, 1881, page 2101) 


Additional estimate! (Annual Report of 

mo) 


ief of Engineers, 1.884, page 


|150,000 
35,000 
195,000 


Appropriated ..... 83,000 

The existing project of improvement at this harbor consists in the ex¬ 
tension to the 20 -foot curve in Lake Michigan of two piers, built under 
the projects of 1852 and 1873, and iu dredging so as to afford a channel 
1 



inova 

By hired labor 300 iiuear feet of the north pier was riprapped, cribs 
Nos. 25 and 26 of the same pier were partly filled and planked, and some 

minor repairs were made to the decking of both piers. 

During the same period the United States dredges No. 1 and No. 2 
removed from the channel 35,263 cubic yards of material, affording a 
channel between the piers with from 15 to 17 feet depth of water. 

The north pier is now 1,844 feet long and the south pier is 1,910 feet 
long. When the existing contract is completed they will be 1,844 and 
2,260 feet in length, respectively, terminating in water about 13£ feet 
deep, anil the south pier will extend about lOOfeet further into the lake 
the north pier. An examination of the harbor was made in June, 
but is not yet platted. 

The condition of the shore end of the south pier is such as to require 
repairs very soon. For 150 feet outside the present shore Hue and for 

inside 

burned away 






ny as a wharf 

years ago and has not oecu re- 
repairs must be made by the United 

States, if they are made at all. 

With the appropriation asked for the fiscal year ending June 30,1887, 
it is proposed to continue the work of pier extension and dredging • 
also to make some repairs to the piers. 

Money statement 

July 1, 1884, amount available .. ,.... 

Amount appropriated by act approved J uly 5. 1884... 


• m m m m mm 


|344 04 
28,000 00 


28,344 04 

July 1, 1885, amount expended during fiscal year, exclusive of outstand¬ 
ing liabilities July 1, 1884 ................ .. 7,070 11 

July 1, 1885, amount available.......... 21,273 93 

126 ENG 
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mount (estimated) required for completion of existing project...... ..$112,000 

mount that can be profitably expended in fiscal year ending June 30,1887 60,000 
nbmitted in compliance with requirements of section 2 of river and 
harbor acts of I860 and 1867. 


Abstract of bids for pier extension at Sheboygan Harbor, Wisconsin, opened at engineer ojtoe 

Milwaukee f Wis. f at 10 o 1 clock o. w., Tuesday , August 26, 1884. 



rO — 


No. 


Names and addresses 
bidders. 



iff? 


id ib a a .in ■ n> « iooi up 


Schwarz and 
Berner, Green 



00 O 4.3 

u 

** • 8 

Pn% 

JSp- 

•e a 
s.s 


» * «* * 


« 

1 

10 *M 

11 

ft . 

m 

S 


■E 

.8 

I 

I 

8 


m 

1 

CO 


"O 


>5 

a& 

ii 


* 

no 


a i a 


a 

S3 

a 

* 

£ 


No bid for hemlock timber. 


a 


*T3 

a 

1=1,1 

s. a 


a 


s 


3 

7i 


ft 

IU 

a 

s' 

I 

wmm 


x> 

g %.« 
ci, «> 


56 


14,582 06 
17,471 56 


COMMERCIAL STATISTICS FOR THE YEAR ENDING 


31 , 1 



[Obtained from H. G. H. Reed, general superintendent Milwaukee, Lake Shorn and Western Rail¬ 
way, and E. P. Ewer, agent Goodrich Transportation Company.] 

Maine of harbor, Sheboygan, 

Collection district, Milwaukee, 

Nearest light-house, Sheboygan, 

Arrival and departure of 



Steamers 


mmmmmmmmmmmrnmmmm4s m m m m 



mm m « m m & m m m w 


m « m m m m 


m m m m m m m m m m m 


mm m m 


Arrivals. 



No. 

Tonnage. 


_ 

Tonnage. 

C«w» 

560 

w 


St 



1,237 

S40, 579 

18,187 

1, 244 

542,574 

18.200 


Articles i 


mwBwmmwm 




mmmmmwmm » 


m m • * m m *••••••••■• 


mm m m m m » - mm 


m m * * 


barrels, 
bushels, 
n amber, 
pounds. 
... .do— 
.... do ... 


Apples . 

Beans .... 

Brick.... 

Butter. 

Calves (dressed) 

Castings... 

Chairs ....number.. 

Chair-seats (perforated)... .do.... 

Cheese............pounds.. 1 

Xggs... dozen.. i 

Fish....................... packages.. 

Flour........................ barrels.. I 

Furniture ....................pieoes.. 

Hay..... ton®.. 

Hollow-ware—............... .do.... 


Amount. 


2 , 000 , 

55, 

310, 

30, 

1 , 000 , 
1, 800, 
250, 
165, 
1, 
3, 

100 . 


500 

575 

000 

000 

00 © 

000 

000 

000 

000 

000 

000 

000 

000 

900 

m» 


Articles. 


Leather .. tons 

Lime...........barrels 

Live-stock.number 

Machinery. pounds 

Merchandise, general..........do.. 

Oats .. ...bushels 

Peas... do.., 

Pork-barrels.............. number, 

Potatoes. barrels, 

Rags ... —.. .pounds. 

Stone... .cords. 

Tallow.....................pounds. 

Tools, farm.. tons. 

Wheat —... bushels. 

Wooden-ware....... ..dozen. 


Amount. 


50,0011 


7& 006 
1®, ill 
45,000 
2.000 
7,500 
1 , 

100 , 


100,000 

21700 
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2003 


Arrival and departure of tm»eh —Continued. 

IMPORTS BY WATER. 


A rtf ole*. 


Amount. 


Article*. 


Amount. 


«i 


Apples barrels.. 

> « m • • g <m » m m m mm m m m «•#>** * m m m • cords.. 

JIli icAj lire................... a amber.. 

Goal . *i fill nil, * » * («ft » Bit Ml * m IB * • «■ • *■*••• tons * . 

mmmmmmmrn tlMllldES • ■ 

Hry m <m w m m m • m m « •••*•»> » ■>«■<*• • t^SJlQL^ - • 

m mmmwmmmmmmwiaitiiimmt&mtimmimMimmmitfrm io ... 

JPlovur . barrels * * 

ft mm ■ • 

f ljP «» an <«» ® . im » * * * ™ 0 I» - -a. mil »*»«»(» * * ® 

* • m • • • « » ■ f i » m 11 » # » * « d » III do.®.. 

Hides .number.. 
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5,200 
• t 200 
20 , 

25, 
3,000 
600 
300 
1,000 
200,000 
1,000 
750 
800 


Leather ................... —tons. 

Lumber...feet, B. M.. 

Machinery.. .pounds. 

Merchandise, general.do 

Oil . barrels. 

Plaster, land.... —..... .....tons. 

Provisions.pounds. 

Salt....-...do... 

Shingles. .number. 

Stone..... ..cords. 

Varnish............barrels. 

i i* 'in hod ion » «n » mi iooo ion « barrels. 

#»■«••• m m m m m » • • .... .cords. 



4® 

39,000,000 
200,000 
100,000 
2,000 
5,000 
10,000 
25,000 
16,000, 000 
1,000 
3,200 
2,000 
4.500 


In addition 
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Estimated cost (see Report of Chief of Engineers, 1877, page 866)........ .$154,527 17 

Additional estimate (Report of Chief of Engineers, 1880, page 1922)...... 27, 





«« m 


* 


« 


181,527 17 
164 500 00 



The project for the improvement of this harbor consists in the con¬ 
struction of two parallel piers, about 150 feet apart, extending from the 
line to the 14-foot curve in Lqke Michigan; and in the formation 
of two interior basins, having an aggregate area of about 53 acres and a 
depth of 12 feet of water, connected with deep water of Lake Michigan by 
a 12 -foot channel. 

During 



June. 

The length of the north pier is 870 feet and of the south pier 1,226 feet. 
The channel, for a width varying from 35 to 110 feet, has the required 
depth of 12 feet or more. 

With the money asked for the fiscal year ending June 30,1887, it is 
proposed to complete the project by pier construction and dredging. 

Money statement . 

J nly 1, 1884, amount available........................ 

Amount appropriated by act approved July 5,1884..... 


m m m m m as • • 


m m m 


July 1,1885, amount ex 
liabilities July 1, 1~ 



nded during fiscal year, exclusive of outstanding 


July 1,1885, amount available.. 



$60 50 

10,000 00 

10,060 50 

7,679 11 

2,381 39 
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if Amount (estimated) required for completion of existing project.-.--... (17,000 00 
) Amount that can be profitably expended in fiscal year ending June 30,1887 17, OOO 00 
1 Submitted in compliance with requirement of section 2 of river mod 
( harbor acts of 1866 and 1867. 


Abstract of bids for pier extension at Port Washington Harbor, Wisconsin, opened at 

nier office, Milwaukee, Win., at 10 o'clock a, m., Tuesday, August :2ti f 1884. 


I Names and addresses 
* 0, of bidders. 


Man! 


Milwaukee, 
Truman Si C 


4* m <• * 


Christian Schwarz 
Charles Bern 
Green Bay Wits. 
Knapp & Gillen, 
cine, Wla....... 
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List of materials and labor used at Port Washington Harbor in building 600 linear feet of 
superstructure two courses high and filling and planking same , and in building 150 {swear 
feet of superstructure six courses high and filling and planking. 


Fine timber, 12 by. 

Pine plank relaid. 

Pine plank, new... 

Stone —-.- 

Drift-bolts. 

Screw-bolts. 



Cost 



Two conrsei 
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filled and planked 
died and planked . 
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.... linear 
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.. . (lO • ® 

... ..- - .cords. 
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mp m <m mm 
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fObtained from Mr. Riohard C. Kann.l 

Name of harbor, Port Washington, Wisconsin. 

Collection district, Milwaukee, Wisconsin. 

Nearest light bouse, Port Washington, Wis. 

Arrival and departure of vessels. 


1884. 


Arrival®. 


Departures. 


Number, i Tonnage. Crews. Number. Tonnage. I Crews 


Steamers ..... 
Sailing-vessels 


28 

182 


210 i. 


542 

642 




28 

181 

202 


Total 



















































































PPENDIX HH-REPORT OF LIEUT.-COL. BARLOW. 2005 


Jrriral and departure of Continued 


Articles. 


Beaus ... 
Beer .... 
Batter .. 
Caul in f;ii 
Cheese. 

Fists ... 


Hides ... 
Leather. 
Lime... 


Bark ....cords.. 

Bit l#y * in m » -win • «i • » ww • m ww m bushels.. 

Coal #1 <«• «» » » ini !»- MS IBs » •> m m * * ... m tons ■» as I • 
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Hardware* • M» ISOS' IBBI BOB' BIB » MU MS Mi • • * • do.. ... I. 

Hides ..............numbisjf.. . 

Iron and steel.pounds.. . 

Laths.. number.. I. 


Coal 


By 

water. 
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..bushels. 
.. barrels. 

.tons. 

...... do... 

.do .. 

...barrels. 

.packages. 

...barrels. 
.. number. 
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...barrels. 
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EXPORTS. 


By rail. 


Articles. 


• • * • 


m <ft <sn 
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600 
1,240 
19 
800 
420 
1,600 
280 
6,000 
280 
310 



IMPORTS. 
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42,000 
900 ' 
2,200 ! 
11 ! 
310 
670 
42,100 
1,600,000 
1 ,000,000 i 


Lumber. 

Machinery. 

Merchandise, 

Oil .. 

Plaster, land 
Provisions .. 

Salt. 

Shingles. 


By 

water. 


001 'IBP BOB 


10D iuu nil IBBB MB' IBBi 


Wood.cords. 


H H 18 


m m m m 


« « i ® m m m m m m m 


Lives lock-.... .number.. 

Malt ..bushels.. 

'Merchandise, general tons.. 

Oats . bushels.. 

Peas .do ... 

Potatoes .....barrets.. 

Rye .bushels.. 

Tallow.pounds.. 

Wheat.;.bushels.. 18,000 

Wool .tons. 


18, 000 
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feet,B. M.. . 
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oral.tons.. .. 
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21,000 

43,000 

8,100 

22,000 

80.000 


44.000 


620 

180 

41 


006,000 

110 


PRELIMINARY EXAMINATION 



LAC LA BELLE HARBOR, MICHIGAN. 


Engineer Office, U. S. Army, 

Milwaukee, Wis*, October 20 , 1884. 

General: In compliance with the requirements of the river and 
harbor act of Jnly 5, 1884, and the instructions contained in your letter 
of September 4,1884,1 have the honor to pres the following rep 
of ii. preliminary examination of Lac la Belle Harbor, Michigan. 

The act requires the local engineer to report whether in his opiniou 



Company, whose works are located on the shore of the lake, much in¬ 
formation was obtained. 

Letters were also received from the Lake Superior Transit Company, 
the Lake Michigan and Lake Superior Transportation Company, and 
the Lake Superior Ship-Canal, Railway and Iron Company. 

Copies of the several communications,* including a printed copy of 
a petition t to Congress to make Lac la Belle a permanent harbor of 
refuge, and a inapt showingtbe piers at the entrance to the harbor, lire 
transmitted herewith. 

Lac la Belle is a small lake 30 feet deep, about 2 miles long by half 

a mile wide, lying three.quarters of a mile west of Bete Grise Bay; the 

latter being an indentation of the coast on Lake Superior, just south of 


* Omitted; printed in House Ex. Doc. No. 89, Forty-eighth Congress, second session, 
t Omitted. 
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Keweenaw Point. This point; extends 12 miles to the eastward ; the 
bay is therefore well sheltered from northerly as well as westerly storms. 
For this reason, and also that it lies near the track of vessels passing 
around Keweenaw Point, it is much sought as a harbor of refuge in all 
heavy weather, except storms from the east to the south. Storms from 
these quarters would render this anchorage very insecure, unless pro¬ 
vided with other protection than that afforded by nature. Under such 
circumstances the shelter of Lac la Belle would be of the greatest service. 

A canal, with protecting piers at its outer entrance, was constructed 
from the bay to Lac la Belle about twenty years ago. This work was 
done by a company under a land grant from the United States, the pro- 

, it is believed, were sufficient for the purpose. It is un¬ 
originators of the canal proj- 
adjacent 





piers and dredged out the channel where obstructed. This company 
has built a substantial railway connecting their mines, 6 miles distant, 
the harbor, and have put up a large stamp mill on the shore of the 
It is quite probable that other mines, especially the Central, 

which now hauls its copper product to Eagle Harbor, will transfer Its 
shipments to Lac la Belle, and that the present railway will be extended 
inland to connect with the Central mine. The harbor, therefore, may 
become of considerable local importance. 

In its present condition the canal is upwards of 100 feet wide at the 
surface of the water, and is protected at the outer entrance by two 
parallel piers, which, considering their original cheap construction, are 
remarkably well preserved. This is owing to their sheltered location; 
otherwise, the storms of Lake Superior would have long ago destroyed 
them. The piers are respectively 636 and 603 feet in length, and ter 

in 15 feet depth of water. They are 115 feet apart at the outer 
and for a length of 200 feet, beyond which the distance between 
them is 138 feet. This harbor would now seem to be capable of afford- 
refuge for 






renewal 

A careful consideration of all the facts bearing upon this question 
leads me to the opinion that an improvement to the extent of repairing 
and maintaining the entrance of Lac la Belle is worthy to be made for 
the purpose of aflording a harbor of refuge within its borders; and that, 
to make it available for this purpose, suitable lights should be estab¬ 
lished by the Government. To ascertain the cost of the necessary re¬ 
pairs upon the piers, and the required dredging in the canal, an allot¬ 
ment of $500 for a survey will be necessary. 

Respectfully submitted, 

J. W. Barlow, 

Lieut CoL of Engineer *. 

'Brig. Geu. John Newton, 

Chief of Engineers , U. S. A. 
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PROJECT FOR IMPROVEMENT OP LAC LA BELLE HARBOR, MICHIGAN. 


Engineer Office, U. S. army, 
Milwaukee , Ww., January 1,1885. 

General; In compliance with instructions contained in your letter 
of November 21, I have the honor to submit the following report and 
estimates upon a project for the improvement of Lac la Belle Harbor, 
Michigan, an examination or survey of which was provided for in the 
river and harbor act of July 5,1884. 

The principal object to be attained by the improvement of this harbor 

is to afford a refuge in stormy weather.to vessels engaged in trade to 

and from Lake Superior ports. 

Ill ^ 1 " H A 8 » ^« * 

surve; 






The information contained in my report upon a preliminary examina. 

tloii of this harbor, dated October 20,1884, a copy of which is appended 

hereto, together with further data obtain since that report was sub. 

mitted, enable me to present estimates of the cost of the improvements 
required to make Lac la Belle accessible as a harbor of refuge. 

As stated, in my report of October 20, “ Lac la Belie is a small lake, 
feet deep, about 2 miles long by half a mile wide, lying three-quar¬ 
ters of a mile west of Bete Grise Bay the latter being an indentation 
of the coast on Lake Superior just south of Keweenaw Point.” 

A canal about three-quarters of a mile long connects the water of 
Lac la Belle with that of Bete Grise Bay; from the outer entrance of 
the canal two piers extend into the bay 636 feet and 603 feet long, re¬ 
spectively. The distance between these piers is 138 feet for a length of 
about 400 feet from the inner ends; beyond this they are 115 feet apart. 

These improvements were made about twenty years ago by a private cor¬ 
poration, the Lac la Belle Harbor ImprovementCompauy. After the im¬ 
provements were begun Congress, by act approved July 3,1866, granted 

and benefit of 





in cteptn ior its entire 
water in Bete Grise Bay 
dimensions at the present time. 

In order to obtain the views of parties well informed as to the need 
of a harbor of refuge at Lac la Belle, I corresponded with the Lake Su¬ 
perior Transit Company, the Lake Michigan and Lake Superior Trans¬ 
portation Company, the Conglomerate Mining Company, and the Lake 
Superior Ship-Canal, Railway and Iron Company. 

The officers of the first three companies named were unanimous in 
the opinion that the improvement would be of much benefit to com¬ 
merce; the superintendent of the Lake Superior Ship-Canal, Railway 
and Iron Company did not consider it a greatly felt want, and stated 
that Copper Harbor, which is on the north side of Keweenaw Point, 28 
miles distant from Lac la Belle, is at all times accessible. This opinion 
is at variance with the opinions expressed by the officers of the Con¬ 
glomerate Mining Company and the Lake Michigan and Lake Superior 
Transportation Company, the former stating that Copper Harbor is 
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not accessible in heavy weather, and the latter giving as one reason 
why a harbor of refuge should be established at Lac la Belle that Cop¬ 
per Harbor is dangerous for vessels to enter in foggy and snowy 
weather, as, in order to do so, they have to pass near dangerous rocks 
and reefs. 

Copies of the letters referred to are given with my report of October 
20 , appended hereto. 

In making such improvements as the present wants of commerce 
seem to require, the work already done by the Lae la Belle Harbor Im¬ 
provement Company can be utilized and a permanent harbor provided 
at a present moderate outlay, and future small annual appropriations 
for its maintenance. 

The recommendations contained in my preliminary report were made 

_ • - i 1 1 • • H - 1 « H • ** • 

W1 




westerly weather leave that anchorage to pursue their course on a 
change of wind, and that only vessels of moderate draught would be 
compelled to pass through the canal for security. 

In accordance with these views I have prepared and submit the fol¬ 
lowing project for the repair and maintenance of the present piers and 
canal, without providing any material enlargement of the channel. It 
provides for the repair of the piers by constructing 800 linear feet of 
sheet-pile revetment on the inner sides of the piers, and extending this 
revetment from the inner ends of the piers along both sides of the canal 
a distance of about 400 feet for the purpose of keeping the channel 
cl^ar of sand, which, in the present condition of the piers, is constantly 
sifting into it, and also for dredging a channel 15 feet deep between 
the piers and 12 to 14 feet deep through the canal. 

The estimate for this project is as follows: 
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800 


Dredging 11,000 cubic yards from harbor, at 30 cents per cubic yard 
Dredging 26,000 cubic yards from canal, at 25 cents per cubic yard . 

Total miBiiigijit ■ m m m m m m m m m m m> m m m » m m «n> m • « m m m m m mmmmmmmmmmmm « am • 
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13,300 Cl# 
6,500 00 

^ Mnnnwtl nniMiit BinBnn tin n ni lnnnniinnBBiinBB B ffl to^ 

9. 800 00 


SUMMARY. 


Pile revetment, 1,600 feet in length 
Dredging .............. ........... 


® w m w 


m m m m m m 


« m m » 


m m # m m m 


Superintendence and contingencies 


fl‘2»600 00 
9,800 (O 

2°,, 6f 0 00 
-2, 400 00 

25.000 00 





Total 
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No estimate is included in the above for the purchase of existing 
works, as it is to be presumed that the title thereto will be granted free 
of cost should the United States undertake to provide for the mainte¬ 
nance of the harbor. 

Should Congress, however, require the construction of a harbor of 
refuge at this place which shall, admit all classes of vessels plying on 
Lake Superior under all conditions of weather, it would be necessary to 
widen the entrance to 200 feet, extend the piers to the 20-foot curve, 
and dredge the channel to a depth of 18 feet. The cost of such a proj¬ 
ect, as shown by the following estimate, would be $114,000. 

KSTLMATE OF MATERIAL AND COST OF BUILDING 1,050 LINEAR FEET OF CRIB PIUi 
1,360 LINEAR FEET OF PILE REVEMENT, AND DREDGING 68,400 CUBIC YARDS OF 
MATERIAL. ™ 



Timber, 
Plank, 3 
Iron, 72, 
Stone, 2, 





m m m m m m 


<m in sir «» m . 






« M « IB KB 

*1 m « *» * 

• «ii « iib m 



Total 


... * m m » 


» ... m m m m m m * m 



Ifine cribs , each 




feet ill height , including superstructure , 


Timber, 12 by 12 inches, 42,090 linear feet, at 30 cents per linear foot 

Plank, 3 by 12 inches, 23,400 feet, B. 111., at $20 per thousand. 

Iron, 40,500 pounds, at 5 cents per pound.... 

8tone, 1,260 cords, at $8 per cord.................................... 


W, 62g 
46° 

2,026 

10,080 


Total 



Pile revetment. 



Dredging, 


42,400 cubic yards from harbor, at 30 cents per cubic yard.... $12,720 

26,000 cubic yards from canal, at 25 cents per cnbic yard... 6,500 



The cost of removing the old pier has not been considered in the above 
estimate, as the value of the material therein would about offset the 
labor of its removal. 

In this, as in the preceding estimate, it is assumed that the caual and 
piers will be transferred to the United States without cost. 

Lao la Belle is in the collection district of Superior, Michigan. 

There is a light bourn on Gull Rock, 15 miles distant. 

LIST OF ACCOMPANYING PAPERS. 

1. Plan of piers.* 

9, Plan of pile revetment,.* 

3. Copy of report on preliminary examination, containing— 

4. Copy of letter from Conglomerate Mining Company, dated August 9, 1884, 



•Omitted. 
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5. Copy of letter from Lake Superior Transit Company', dated August 23, 1884. 

6. Copy of letter from Lake Michigan and Lake Superior Transportation Company, 
dated August 22, 1884. 

7. Copy of letter from Lake Superior Ship-Canal Company, dated August 26, 1884. 

8. Plan of piers at Lac la Belle.* 

9. Printed petition to Congress.* 


Respectfully submitted. 


Brig. Gen. John Newton, 

Chief of Engineers, JJ. S. A, 


J„ W. Barlow, 

Lieut. Col of Engineers. 



HH ig. 




General 
bor ac 



U. S. Army, 

, October 21, 1884. 

requirements of the river and har- 
tlie instructions contained in your letter of 
have the honor to present the following report of a 
preliminary examination at Ashland Harbor, Wisconsin, made, as re- 

quired by the act, for the purpose of ascertaining if this harbor its worthy 
of improvement by the United States. 

A similar examination was made under the river and harbor a«fe of 
1879, on which occasion the officer did not report in favor of an improve¬ 
ment. 

Since the date of that report Ashland lias changed materially. At 
that time there was hardly any business, no commerce, and tie village 

was but a straggling hamlet of a few houses. 

The accompanying report of the Business Men’s Association of Ash¬ 
land,! the facts of which were verified by me at a recent visit to the 
place, shows that Ashland now has a population of over 4,000 people, 

and a large and rapidly.increasing business. This is in a great measure 

due to the development of the iron and lumber resources of the adjoin- 




Five saw-mills, cutting aim 
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doing an annual business of.... 
planing, with capacity per day of 100,000 feet. 

Four hardware stores, doing an annual business of. 

Seven dry goods and general-merchandise stores, annual business. 

Five clothing stores, annual business_ .... 

Thirteen grocery and supply stores, annual bi 

Four drug stores, annual business .. 

Two flour and feed stores, annual business... 

Fifteen miscellaneous stores. 

Fifteen hotels. 

Seven restaurants. 

Two banks. 

Two merchant-tailors. 

Two real estate offices. 

Four saw firms. 
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m m m m mm <m 


m m m 


m m m m m m • • 


• • mm m • mm mm m 


mm m m m m 


$550,000 

35,000 

170,000 

280,000 

125,000 

130,000 

45,000 

100.000 


* Omitted. 

t Omitted; printed in House Ex. Doc. No. 89, Forty-eighth Congress second 













APPENDIX HH REPORT OF LIEUT.-COL. B BLOW. 2011 


Among the exports are reported from 25,000,000 to 30,000,000 feet of 
lumber, and 4,200 tons of general merchandise, in transit to Lake Supe¬ 
rior ports. 

There are imported annually 4,500 tons of coal, besides salt, cement, 
hardware, and general merchandise. 

Ashland has four different lines of railroad, viz : 

(1) The Northern Pacific; this point being its probable eastern tor- 
minus. 


(2) The Wisconsin Central; two lines. 

(3) The Chicago, Saint Paul, Minneapolis and Omaha. 

(4) The Milwaukee, Lake Shore and Western. 

The latter is not yet completed, but soon will be, and has contracted 
for the construction of extensive ore docks at this place. 

These facts, I think, are sufficient, from a business and commercial 
point of view, to justify the Government in providing a reasonable and 
necessary protection for the commerce of the harbor. 

Chequamegon Bay, on the east shore of which the town is located, 
being separated from Lake Superior by Chequamegon Point, would 
seem to require but little artificial aid to render it, under all conditions 
of weather, a thoroughly protected harbor. The length of the bay 
northeast and southwest is 12 miles, and its average width is 5 miles. 

It is stated by the residents of the place that a troublesome sea in 
northeast storms seriously interferes with the security of vessels while 
lying at the wharves. This sea probably originates within the bay, but 
may be somewhat augmented by the swell which passes around the 
point from Lake Superior. The construction of a jetty northeast of the 
town, extending from the shore 4,000 feet or more into the bay, is de¬ 
sired by those interested as a means of preventing this disturbance. 

In my opinion such a jetty would have a beneficial effect; and as it 
would never be subject to very severe wave action, the cheap method 
of construction suggested by the citizens should answer the purpose. 

The opening through Chequamegon Point has at present but little 
effect upon the wave disturbance in the bay; but a considerable en¬ 
largement, however, might result in a current which would carry mate¬ 
rial in the direction of Ashland, and possibly reduce the depth of water 
in the vicinity of the wharves. When this contingency becomes imrni- 


refilled 

remeitt- 





It is stated 



break 




by 












feet depth of water, and extending in a direction parallel to the shore. 
It lies about opposite the middle of the town, and is in the track of ves¬ 
sels approaching the principal wharves. Whether this shoal was there 
originally or has formed within a recent period is uncertain, as state¬ 
ments on this point are conflicting. 

A map* showing the present limits of Ashland and its wharfage is 
sent herewith. 


A chart* of Chequamegon Bay is also sent, which gives the location 
of Ashland and two positions suggested for a breakwater. The blue 
line indicates the location desired by the citizens. That shown in the 
red would, in my opinion, afford the most protection, with an equal 
length of structure. 


* Omitted. 
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• From the foregoing facts I have respectfully to state that, in my judg¬ 
ment, the harbor of Ashland u worthy of improvement, and that to as¬ 
certain the exact nature and cost of the improvements required a sur¬ 
vey should be made. For this purpose an allotment of $400 is neces¬ 
sary. 

Respectfully submitted. 

J. W. Barlow, 

Lieut . Ool. of Engineer*. 

Brig. Gen. John Newton, 

Chief of Engineers, V. 8. A. 









General: 

of November 21,1 have the honor to submit the 
project for the improvement of Ashland Harbor, in Ashland Bay, Lake 
Superior, Wisconsin, an examination or survey of which was provided 
for in the river and harbor act of July 5, 1884. 

As required by the act a preliminary examination was made and 
report thereon submitted, dated October 21, 1884, a copy of which is 
transmitted herewith, as it contains nearly all the information relating* 
to the harbor that I have been able to obtain. 

Since the receipt of authority to make a more thorough survey than 
was possible at the first examination, the weather has prevented, and 
will coutiuue to prevent until spring, the necessary hydrographic oper¬ 
ations to give satisfactory results within any reason expense. And 

as sufficient facts are now on hand for the purpose, 1 have made, and 
present herewith, approximate estimates of the cost of the desired im- 



These improvements are (1) a breakwater to be located northeast of 
the wharfage, extending at right angles to the shore, and designed to 
protect the wharves of the city from the action of north and northeast 

ng in front of the principal 
and w ill now obstructs free access to them. 






which 
which 

the bay, a short, chopping sea, at times seriously interfer¬ 
ing with the use of the wharves by vessels. 

A structure, therefore, of moderate width and cheap construction, 
will have sufficient stability and durability; and if extended out about 
8,000 feet will serve the purposes for which it is desired. 

The exact location of the breakwater should be determined after a 
further examination of the bottom has been made, for the purpose of 
ascertaining the nature of the material to be penetrated by the piles, 
and also the most desirable line for protecting the present and prospect¬ 
ive wharfage. 

But as the approximate location of the desired breakwater has been 
determined and no special difficulties in the method of construction are 
anticipated, there seems to be no necessity for delaying action upon the 
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project until the surveys recommended as preliminary to beginning the 
work have been made, the results of which, in this case, have no bear¬ 
ing upon the expediency of providing for the improvement of the harr 
bor. 

The design of the proposed breakwater presented herewith, and which 
in believed to be amply strong, consists of two parallel rows of piles, 
driven 3 feet front center to center, strengthened by wales and cross-ties 
at the water-surface, and finished at the top with two courses of 12 by 
12 feet timber on each row, also connected by timber cross-ties. 

The width of the breakwater will be at first, 12 feet; increasing as 
more depth is attniued to 14 feet, 16 feet, 18 feet, and 20 feet, and its 
total length will be 7,900 feet. 


The filling will be of the cheapest material attainable; brush and logs; 
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500 linear feet, 16 feet wide, will cost $14.56 per linear 
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ntingencies 



mb m 


113, 

11.038 


Total............................................................... 125,000 


HOT!MATE OF MATERIALS, AND COST OF BUILDING 7,900 LINEAR FEET OF BREAK¬ 
WATER AS ABOVE DESIGNED. 

Timber, 12 by 12 inches = 56,830 linear feet, at 30 cents per foot.$17,049 00 

Timber, 8 by 12 iuches = 34,326 linear feet, at 20 cents per foot. 6,865 20 

Plank, 3 by 12 inches = 58,300 feet, B. M., at $20 per M.._. . 1,166 00 

Piles, 6,058= 160,944 linear feet, at 15 cents per foot. 24,141 60 

Iron, 148,484 pounds, at 5 cents per pound. .. 7, 424 20 

Filling, brush, slabs, &c, p 14,500 cords, at $3 per cord. 43,500 00 

Filling, stone, 1,727 cords, at $8 per cord. 13,816 00 







shoal in front of the city wharves, or to make 
sufficient depth and width to meet the present 
would not probably exceed 40,000 cubic yards. 
The cost of this dredging would be as follows 

40,000 cubic yards, estimated, at 25 cents per cubic yard. 
Superintendence and contingencies, 10 per cent... 


Total. 
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$10,000 

1,000 

11.000 


SUMMARY. 


Coat of breakwater, 7,900 feet in length.. ......................... $113,962 

Cost of removing 40,000 cubic yards of sand... 1(1,000 

Superintendence an d contingencies ....................................... 12,038 


Total ....... 136,000 
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Ashland is located on the south side of Ohequamegon Bay, Lake Su¬ 
perior, about 60 miles east of Dulut.li, Minn, 

III In in the collection district of Superior, Marquette, Mich., being the part of 
entry. 

The nearest light-house is La Print©, on Ohequamegon Point, at the entrancMi ill® 
Ohequamegon Bay, 

LIST OF ACCOMPANYING PAPERS. 


*1. Plan of breakwater. 

9. Copy of report on preliminary examination containing— 

*3. Map of Ashland. 

*4. Map of Ohequamegon Bay and vicinity. 

Respectfully submitted. 

J. W. Barlow 
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REPORT OF GAPTA . IN W. L . MABSBA . L . COMPS OF 

IN CHARGE, J THE FI8CA . L YE. .J ! 1 END. . TNG 

OTHER DOCUMENTS RELATING TO THE WORKS, 



OFFICER 
WITH 



1. Harbor of refuge, Milwaukee Bay, Wis- 4. Kenosha Harbor, Wisconsin. 

consul 5. Waukegan Harbor, Illinois. 

2. Milwaukee Harbor, Wisconsin. 1 6. Fox and Wisconsin rivers. 

3. Kaeine Harbor, Wisconsin. 


United States Engineer Office, 

Milwaukee , Fm., July 29, 1886 

: I have the honor to transmit herewith annual reports for 
works in my charge for fiscal year ending June 30 f 1885. 

Yery respectfully, your obedient servant, 

W. L. 






I 1 i. 

HARBOR OF REFUGE AT MILWAUKEE BAY, WISCONSIN. 

CONDITION OF THE WORK JUNE 30, 1886. 

At the close of the fiscal year ending June 30,1884, the break 
had been extended 2,450 feet, completing the north arm, except super¬ 
structure, 850 feet of whioh had been completed. 

Under the river July 5,1884, proposals were 

solicited and received for continuing the work under formal contract, 
a: id opened at Milwaukee, is., August 29,1884. 

2015 





The following is the abstract of proposals received: 

Timber crib breakwater on stone foundation . 



With the approval of the Chief of Engineers the work of constructing 
500 feet, more or less, of the breakwater and superstructure over the 
work previously executed was awarded to Christopher H. Starke, the 
lowest responsible bidder, who, under his contract dated September 12, 
1884, during the fiscal year ending June 30,1886, place twelve cribs on 
stone foundation, extending the east arm of the breakwater 600 feet to 
the southward, and commenced the superstructure over 550 feet of break- 
water previously constructed. 

The length of the breakwater at the close of the fiscal year ending 
June 30, 1885, is 3,050 feet, over 850' linear feet of which the superstruct¬ 
ure is completed and 550 feet partly built. There remains to be con¬ 
structed of the breakwater 4,200 linear feet, including superstructure, 
and superstructure over 2,200 linear feet of substructure already placed. 

The harbor now is beginning to be available to a very limited extent, 
as a harbor of refuge during northerly storms. 





funds 




work 




exhaust 





ptember 1,1885.. 


PROPOSED APPLICATION OF FUNDS ASKED FOR THE FISCAL 

ENDING JUNE 30, 1887. 



The funds asked for are to be used to extend the main arm of the 
breakwater southward, and to complete the superstructure over the 
work, as far at least as to the north entrance. 

It- is hoped that the next appropriation will be sufficient to advance 
the work sufficiently to be of use to a practical extent in northeast 
storms. 

The nearest collection district is Milwaukee, Win. The nearest port of entry is Mil¬ 
waukee, Win. Amount of revenue collected at the nearest port of entry during tbs 
last fiscal year, $193,553,30. 
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"This harbc r is of use to the general commerce of the lakes, including 
that between Lake Michigan ports and the ports of the other great 
lakes. 

A statement of the amount of this commerce, which, is increasing, 
may be found in Colonel Houston’s report published in House Ex. Doc. 
No. 43, Forty-sixth Congress, third session. 

Tine details of the work during the past fiscal year are given in the 
accompanying report of Assistant Engineer W. H. Hearting, who has 
been in local charge of the work since its inception. 



statement. 


July 1, 1884, amount available ............... 

Amount appropriated by act approved July 5 


« 

■mmmmwmmmm m 
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098 02 
000 00 




Amount (estimated)required for completion of existing project.515,000 

Amount that can be profitably expended in fiscal year ending June 30,1887 250,000 

of 



Submitted in compliance with requirements 
harbor acts of 1866 and 1867. 


section 2 of river and 


REPORT OF MR. W, H. HEARDING, ASSISTANT ENGINEER. 


United States Engineer Officii:, 

Milwaukee, June 30, 1885. 

Sir: I have the honor to present the following report in relation to the break water 
for harbor of refuge in Milwaukee Bay, Wisconsin. 

An appropriation of $85,000 was made by Congress on the 5th of July, 1884, for con* 
tinning work upon the breakwater. Advertisements were inserted in the daily papers 
requesting proposals for constructing 600 running feet, more or less, of crib-work for 
the extension of breakwater and superstructure over cribs already in place. Chris¬ 
topher H. Starke, of Milwaukee, being the lowest bidder, was awarded the contract, 
which was entered into in due form on the 12th of September. 

The first crib under this contract (No. 44) was sunk on the 




As 

showed 
in 1885. 

During 

ballast and foundations and in constructing cribs, five of w 


were again taken, whioh 
until the resumption of operations 





wore nearly com¬ 


pleted upon the opening of navigation. Crib No. 50 was sank on the 4th of May last, 
and Crib 55 on the date of this report, the total length of breakwater now being 3,050 
feet. The whole of the cribs under this contract are in excellent position and align¬ 
ment, as are also all of the cribs forming the sections of breakwater which have been 
met upon stone foundations. This fact i» of interest, inasmuch as the subject of “stone 
foundations 1 ’ was discussed in 1872, and an article treating upon the subject was em¬ 
bodied in the Report of the Chief of Engineers for that year 1 . 

The favorable prioes obtained under the contract admitted of the construction of 
4>ne more crib, which has been built and is in readiness to sink. Superstructure has 
also been built to a height of 2} feet over Cribs Nos. 30 to 40, inclusive, and whioh 
will be raised to the height of 6 feet above datum. Superstructure will also be built 
to a height of 0 feet over cribs numbering from 1 to 15, whioh will complete the whole 
work upon the north arm 2,450 feet in lengtli, 
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Stone will be placed npon the slopes of foundations wherever it may be needed to 
make them conform to the plan. 

The area of anchorage protected by the breakwater and offering shelter from north- 
east storms is now becoming appreciable, and will be sought by vessels in stress of 
weather. 

By observ ation s carefu 11 5 .taken wi th a sp irit lev el for the purpose of comparison 

with former levels, I find that no appreciable change has taken place in the heights 
of cribs, which were sunk in 1881,188*2, and 1883, since levels were taken last season. 
A considerable accretion of sand has formed on' the shore of the northwest section 
of the bay. 

On the 14th day of May, the schooner-rigged scow L. May Guthrie was engaged 
for service as a light-ship at the sonth end of the breakwater to be continued until 
the close of navigation, unless otherwise ordered. 

I have the honor to subscribe myself, very respectfully, your obedient servant, 

. W. H. Hearding, 

Assistant. 

Capt. W. L. Marshall, 

of Eng 1 



I I 2. 



CONDITION OP THE WORK JUNE 30, 1885. 

¥0 work 'has been don© during the year ending June 30,1885, except 
repairing a slight damage by a collision of a vessel with the north pier. 
The project is completed, and the work practically in the same condi¬ 
tion as on June 30,1884. 

The report of Assistant Engineer W. H. Hearding herewith, gives 
details of the work done and of the business of the port. 


PROPOSED APPLICATION OP FUNDS NOW AVAILABLE AND THOSE ASKED 

THE FISCAL YEAR ENDING JUNE 30, 1887. 

It is proposed to apply.these funds to the rebuilding of snperstract. 

nre over the north and south piers, outer sections, and to protect this 
work by guard piles, new fender piles, and bulkhead timbers at the end 
of the pi 1 1 



will increase 
imber superstructures 
each time they are rei 



damage by 
in 

approximate 


that 



Money statement . 

July 1,1884, amount available.....-.Ill, 245 82 

July 1,1885, amount expended during fiscal year, exclusive of outstanding 
liabilities July 1, 1884................................................ 1,554 SCI 


July 1, 1885, count available......................................... 9,690 82 



1887 

and 


22,000 00 
22*000 00 


harbor acts of 1866 and 1867 
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REPORT OF MB. W. H. HEAEDING, ASSISTANT ENGINEER. . 

United States Engineer Office, 

Milwaukee, June 30, 1885. 

Sir ; I have tie honor to state that, with the exception of making repairs to the 
north pier, no work has been clone at the entrance to Milwaukee Harbor luring the 
past year. 

The repairs made were the result of a collision of Steamer No. 1 of the Flint and 
Per© Marquette Railroad Company with, the north pier, by which a section of the prHe 
protection to the stone superstructure of the pier, about 75 feet in length, was consid¬ 
erably damaged. 

The accident was unavoidable, and w as cl ue to the breaking of the steamer’s rudder 



The accompanying plat of soundings, which were taken by me on the 15th ultimo, 
when compared with the soundings taken last year, shows that a slight dimiuntion in 
the depth of water in the channel between the harbor piers has taken place; but the 
section of channel which carries a depth of 17 feet of water is as yet fully 100 feet in 
width. 



business 







were packed; coal, 704,161 tons, of which 623,013 tons arrived by lake and 
tons by rail; lumber, 230,162,000 feet, B. M.; shingles, 118,241,000; paper, 
559 pounds; butter, 9,871,709 pounds; cheese, 24,491,954 pounds; tobacco, 
{Wisconsin), 7,210,004 pounds; wool, 4,449,387 pounds; wheat, 13,193,922 bushels; 
mill-staffs, 44,441 tons ; oil-cake, 27,748 Backs: flax-seed, 1,207,499 bushels; potatoes, 
660,485 bushels; iron ore, 34,852 tons; flour, manufactured, 1,070,860 barrels ; angle, 
bar, and late iron, manufactured, 48,050 tons; pig iron, 28,000 tons ; hydraulic cement, 

216,000 barrels; nails, 163,000 kegs.Receipts of ofttae of internal revenue,$2,426,146.34; 

post.office receipts, $244,941; hank deposits, $553,224,030.97. 

The nearest collection district is Milwaukee, Wis. The nearest port: of entry in 
Milwaukee, Wis. 

The amount of revenue collected at this port during the fiscal year (custom®) is re¬ 
ported by A. W. Hall, esq., collector, to have been $193,553.30. 

He also gives the following information respecting the arrivals and departures of 
▼easels from this harbor: 


Arrivals and departures. 
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488,808 
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1, 940,148 
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2.422.0U 



Capt. W. L. Marshall, 

Carp* of Engineers, 





Assistant 



<p° 


I I 3- 

IMPROVEMENT OF RACINE HARBOR, WISCONSIN. 

<«* 

CONDITION OF THE WORK JUNE 30, 1885. 

There has been no work of improvement done at this harbor daring 
the past year that affects the navigable condition of the harbor, which 
remains practically as reported June 30,1884. 

Under the project approved by the Chief of Engineers for the dis¬ 
bursement of the appropriation for this harbor, contained in the river 
and harbor act approved July 5,1884, proposals were solicited and re- 
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ceived for rebuilding the superstructure over 340 linear feet of the north 
pier, as follows: 

Abstract of proposals received and opened August 29,1884, for improving the harbor at Bar 
¥ cine, Wis. (cutting down and rebuilding 340 feet of superstructure of the north pier, with 
* pile protection). 
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With the approval of the Chief of Engineers, contract was entered into September 
22, 1884, with George H. Sager, the lowest responsible bidder for this work, who has 
satisfactorily completed the work during the year. 


PROPOSED APPLICATION OF FUNDS ASKED FOR THE FISCAL 

ENDING JUNE 30, 1887. 


SAR 


It is proposed to expend these funds in dredging, in extending the 
south pier, and in current repairs. The project for extending the south 
pier is contained in the Annual Report of the Chief of Engineers for 
1883. The work is necessary for arresting the drift of sand into the 
harbor, and to reduce the funnel-shaped entrance to prevent disturb¬ 
ance within the harbor by waves entering the present wide month* 
This work, however, is not urgent and may be delayed. The dredging, 
however, should be done at the earliest practicable moment. 

The report, herewith, of Assistant Engineer W. S. Hearding will give 
the details of the work done at this harbor during the fiscal year ending 
June 30, 1885. 

The nearest collection district is Milwaukee, Wis. The nearest port of entry is Mil¬ 
waukee, Wis. Amount of revenae collected at the nearest port of entry during the 
last fiscal year, $193,553.30. 

Money statement. 


July 1,1884, amount available... $2,379 94 

Amount appropriated by act approved July 5, 1884. 7,000 00 


Jnly 1,1885, amount expended during fiscal year, exclusive of outstanding 
liabilities July 1, 1884 . 5,797 76 


July 1, 1865, amount available 


3,582 18 


Amount (estimated) required for completion of existing projeect. 35,000 00 

Amount that can he profitably expended in fiscal year ending June 30,1887 28,000 00 
Submitted in compliance with requirements of section S of river and 
harbor acts of 1866 and 1867. 
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RDING, ASSISTANT ENGINEER. 


REPORT OF MR* W. H. 

United States Engineer Office, 

Milwaukee ;, June 30,1885. 

Sir : The following report upon the harbor of Racine, Wis., for the fiscal year end¬ 
ing this date is respectfully submitted. By act of Congress approved July 5,1884, 
the sum cif $7,000 was appropriated for the Improvement of this harbor. Proposal* 
were received in response to advertisement in the daily papeis for cutting down and 
rebuilding a section of the superstructure of the north pier, 340 running feet in, 
length, commencing at a point opposite the light-house crib and extending eastward. 

The work was awarded to the lowest bidder, Mr. G. H. Sager, of Kenosha, Wis., 
who entered into a contract for the performance of the same on the 22d day of Sep¬ 
tember, 1884. 

With the exception of bolting and fastening to the new superstructure thirty-six 
fender-piles which he had driven and laying the .planks for root-walk, lie had com¬ 
pleted the work by the first week in December. 

The average height of this new work is 6$ feet, its width being 20 feet. The tim¬ 
bers of the trestle-work carrying the foot-walk over this section from the light-house 

in such a condition as would not admit of 


its recon- 
As soon 



A plat of the soundings taken by me on the 13th ultimo shows that the quantity 
of sand deposited in the channel since soundings were takeu iu 1884 has not been 
quite as great as in some former years. At the stage of water which prevailed when 
the soundings were made (1.3 feet above datnm) vessels drawing not more than 13 
feet of water can enter the harbor safely during fair weather. 

If the water-level should be lowered to the extent of a foot, dredging would bs 
necessary to provide a channel for the class of vessels which frequent this liarbof, many 
of them being of large tonnage capacity. 

I have not been able to obtain statistics of the trade which is transacted mi Racine, 
but it is said to be increasing, notwithstanding the depression which has generally 
prevailed in business for the past two years. 

The arrivals and departures at this harbor during the past fiscal year, as per 
mation furnished by A. W.Hall,«§q» s collector, were aus follows: 
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IMPROVEMENT OF KENOSHA HARBOR, WISCONSIN. 

CONDITION OP THE WORK JUNE 30, 1885. 

In accordance with the project approved by the Chief of Engineers 
for the disbursement of the appropriation for this harbor, contained in 
the river and harbor act approved July 5, '1884, proposals for building 
superstructure over 355 linear feet of the south pier, by contract, were 
invited and, received and opened, as follows: 
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Abstract of proposals received and opened A ague *39,1884, for improving harbor at Kenosha, 
tVis. cutting down and rebuilding superstructure of outer section of south pier. 


No. 


i 

Namea and residences of bidders. 




Knapp Sc Gillen, Racine. Wis- 

Christopher H. Starke, Milwaukee, 



m m 


■a 


\ <& a w n v w n mm «& mi ii* ««*-«■ w w> m m m m 

[. Sager, Kenosha, Win 


m m m ** 

m • • • 


$16 75 

17 00 
16 50 


$16 50 

16 00 
13 00 



a 

ffl c 
o d 

■S| 

ODD 

A 

%3 

£ s 

M j&§ ; 

V 

3 

U 

tLi 

I s 

m • 

a 

5 

m 

■*£ 

& . 
gS 

s| 

Is 

j|s 

Cents. 
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$11 00 

$13 50 

5 

12 00 

14 50 

6 

10 00 

11 00 






PROPOSED APPLICATION OF FUNDS ASKED FOR THE FISCAL YEAR END* 

ING JUNE 30, 1887. 

These funds are to be used in rebuilding the superstructure over 415 
linear feet of the inner section of the south pier, in maintaining the pres¬ 
ent channel or entrance, and in extending the south pier. The pier ex¬ 
tension is not urgent, bat the dredging should be done at the earliest 
moment. 


The nearest collection district is Milwaukee, Wis. The nearest port of entry is 
Milwaukee, Wis. Amount of revenue collected at the nearest port of entry during 
the last fiscal year, $193,553.30. 


Money statemen 






1884, amount 
appropriated by 



m a m m • m 
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|949 38 
5,000 00 

5,949 38 
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amount available 


m m m m w mo *i m m m 


m m m m m m m m m 


m m m * m m m m rn 


1, 



Amount (estimated) required for completion of existing project. 

Amount that can be profitably expended in fiscal year ending June 30,1887 
Submitted in compliance with requixeinents of section 2 of river and 
harbor acts of 1866 and 1867, 


46,000 00 
20,000 00 


REPORT OF MR, W. H. HEARDItfG, ASSISTANT ENGINEER. 

United States Engineer Office, 

Milwaukee, June 30, 1886. 

Sir, : The following report in relation to KenoBha Harbor. Wisconsin, is respectfully 
submitted: 

By act of Congress of July 5, 1884, the sum of $5,000 was appropriated for the im¬ 
provement of this harbor. In answer to advertisements inserted in the daily papers, 
requesting proposals for cutting down and reconstructing superstructure over the 
outer section of the south pier, 355 feet in length, bids were received, of which that 
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of Mr. George H. Sager, of Kenosha, was the lowest, and a contract was entered Into 
Iby him for doing the work cm the 22d day of September, 1884. The work was com¬ 
menced on the 5th day of November, and, owing to exceptionally fine weather, was 
completed in a satisfactory manner on the 13th of December, with the exception of 
patting into the pier the required amount of stone-ballast. This was not supplied 
until the 9fch day of last month, when 37 cords of that material were placed in the 
work. The average height to which the new superstructure has 'been built is 5 feet; 
ite width being 20 feet. 

Parties claiming ownership to the lake.front,age, on the north side of the north pier, 
have taken large quantities of gravel from the beach for shipment to Chicago. The 
shore line, however, extends 25 feet further into Lake Michigan than it did in 1884 f 
through the accretions of last winter. 

The accompanying plat of soundings, which were taken by me on the 18th instant, 
shows that at the present stage of water f-f- 1.6 feet), vessels drawing not more than 
12 feet can enter the harbor safely in calm weather. 

The arrivals and departnres of vessels during the past fiscal year were as follows, 
as per information kindly furnished by A. W. Hall, esq., collector : 
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Capt. W. L. Marshall, 

Corps of Engineers, U. S. A . 
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IMPROVEMENT OF WAUKEGAN HARBOR, ILLINOIS. 

4<> 

CONDITION OF WORK JUNE 30, 1884, AND PROGRESS MADE DURING 

THE FISCAL YEAR ENDING JUNE 30, 1885. 

•to. 



of 























feet, and ] 
funds are 















PROPOSED APPLICATION OF FUNDS ASKED FOR THE FISCAL YEAR 

ENDING JUNE 30, 1887. 

The funds now available will have been expended, reserving a small 
balance for watchman and contingent expenses and maintenance, by 
July 20,1885. The funds asked for the fiscal year ending June 30,1887, 
are to be used in the completion of the north pier and in dredging 1 the 
entrance; a portion of the outer basin, to serve as a harbor during the 
construction of the inner basin, and in dredging and revetting the pas¬ 
sage from the outer to the inner basin. 

The work is not sufficiently advanced to be of any advantage to com¬ 
merce. The harbor is being built at an exposed point in shallow water. 
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remote from shelter, which makes its construction difficult and ex¬ 
pensive. 

The prospective commercial importance of the harbor is treated in the 
Annual Report of the Chief of Engineers for 1882, page 2165. 

The object to be attained by the construction of this harbor and the 
desire of the citizens in reference to it are stated in the Report of the 
Chief of Engineers for 1880, pages 1940 to 1947. 

^ At present there is but little transportation to and fm by.water. 

Traffic by.water is confined to lumber .carrying mainly, the boats land. 

ing at an exposed pier-head. 

The nearest collection district is Chicago, 111. The nearest port of entry is Chi¬ 
cago, II1. Amount of revenue collected at the nearest port of entry duri ng the last 

fiscal year, 14,133,845.11. 



July 1, 1884, amount avai 
Amount appropriated by 


• • m m m m • 


m m m m m m m mm 
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1884 
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July 1,1.8015, amount exp 
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$798 54 

20,000 00 


798 54 


38 


July 1, 1885, amouut available 
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Amount (estimated) required for completion of existing project. 

Amount that can be profitably expended in fiscal year ending June 30,1887 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


5,754 16 

9i",'«oo.00 

75,000 00 


REPORT OF MR. W. H. BEARDING, ASSISTANT ENGINEER. 

• United States Engineer Office, 

Milwaukee ,, June 30, 1885. 

Sir: The following report upon the harbor at Waukegan, Ill., is respectfully sub¬ 
mitted: 

In the bill passed by Congress July 5, 1884, the snm of $20,000 was appropriated for 
the improvement of this harbor. Since July, 1882, the work has been (lone by hired 
labor, and purchase of materials in the open market. 

As soon as the money appropriated became available, circulars were forwarded to 
all such parties in Wisconsin and Illinois as it was thought would be desirous of fur¬ 
nishing the necessary materials for the construction of a section of pile pier, and they 
were procured at fair rates. 

The pile-driver was stationed on the shore on the alignment of the south pier, upon 
which it had been used in 1883. In order to take it across the basin to commence the 
construction of the north pier, foundation piles were dri ven from the shore to the 
south end of the east arm, on the proposed line of the north pier, the distance across 
being 370 feet. Cap timbers were laid on the piles for supporting the track timbers 
for the whole distance. The bridge thus constructed has been of great service in 
transporting materials of construction, fuel, &c., from the shore to the work, and will 
continue to be serviceable until the north pier is completed. The engine of the pile- 
driver was put in order and work was commenced on August 15, and continued until 
October 31, upon which date work was suspended for the season. Five sections of 
the north pier were constructed, in length 170 running feet. 

The quantity of stone required for the work is in excess of the estimates. This ex¬ 
cessive quantity is due to the mobility of the material overlying the clay of the lake 
bed, which is 19 feet below the plane of reference for the water level of Lake Michi¬ 
gan, The movable material is a deposit of sand and gravel. A description of the 
©fleet of a storm which occurred October 7,last, will be sufficient to illustrate its 
changeableness. The piles, had just been driven for section 3 of the north pier, and 
were secured with wales, rods, binders, and struts, placed from binder to binder, but 
the stone ballast had not been supplied. The water in which these piles were driven 
was from 6 to 9 feet in depth, both in and outside th© pier. 

The storm was from the northeast and was of not more than thirty hours’ duration. 
After it had subsided, the depth of water inside the section was 18 feet, ant! from 17 
to 19 feet outside, so that during: this short period of time, a volume of this overlying 
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material of more than 10 feet in thickne&H had bi<n removed by l he action of the 
water. The only effective method of supplying a deficiency thus paused, is to fill the 
excavated space with stone. By this method the work as far as it has been accom¬ 
plished has been satisfactorily an stained. At the close of operations such repairs as 
were necessary to the engine of the pile-driver were made. 

During the winter oak piles were purchased at very favorable rates, for the work of 
1885, and as the pier extended to such a depth of water us to permit vessels to dis¬ 
charge stone directly into it without running excessive risk ; stone has been obtained 
at much more favorable rates this year than it bus heretofore. 

The work up to this time has been prosecuted under great disadvantages, which 
are only fully understood by persons who are couversant with the difficulties attend¬ 
ing the construction of such a work in shoal water, upon an eh an exposed coast, and 
at a distance from shelter. 

Work was resumed upon the extension of the north pier on the 25th day of last 
month, and up to this time four sections, Numbers 6, 7, 8, and 9, equal to 128 running 
feet in length, have been built. It is expected that one more section of 32 feet in 
length will be completed by the 16th of July, when operations will be suspended. 

The accompanying plat which shows the work done during the past fiscal year, 
and the soundings taken by me on the 23d instant, also illustrates the advantage 
gained by an increased depth of water to the southward of the new work. 

The work of construction has been ably conducted under the immediate supervision 
of Mr. Hugh Gillen. 

The number of steamers and sailing vessels which arrived and disc 1 1 urged cargo** at 
the bridge pier during the year was 65, the number of departures 65. The receipts 
and shipments of merchandise and products are chiefly conducted by railroad. 

I have the honor to subscribe myself, very respectfully, yf>ur obedient servant, 

W. H. Heardixg, 

AttitUinL 

Capt. W. L. Marshall, 

Corps of Engineers, U. S. A. 
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IMPROVEMENT OF THE FOX AND WISCONSIN RIVERS, WISCONSIN. 

During the fiscal year ending June 30,1885, the work on the Fnx ami 
'Wisconsin rivers improvement has been restricted from lack of funds, 
the appropriation made in the river anil harbor act approved July 5, 
1884, not being available until the cost of the necessary lauds and sites- 
for the Menasha Dam may be determined. 

Detailed statements of all work done during the year are given in the 
reports of Assistant Engineer C. A. Fuller and Overseer J. W. Allen, 
jr., herewith. 

On the Wisconsin River a small party was employed in the months 
of August and September in repairing the dams in the improved sec¬ 
tion of the river just below Portage. A rise in the river put an end to 
this work, after eight dams had been repaired, September 13,1884. 

TS o work is contemplated on the Wisconsin River beyond keeping in 
repair the dams already built over the improved section until the ques¬ 
tion of their efficacy in improving the navigation of the river is deter¬ 
mined. < 

On the Upper Fox the necessary work for maintaining the navigation 
of the river from Portage to Lake Winnebago, including repairs to 
locks and dams and the maintenance of the existing channel by dredg¬ 
ing, was done. The boats and dredges pertaining to the work were 
repaired, and 74,371 cubic yards of sand were dredged from twenty- 
three bars and shoals between Monte!lo and White River locks. 

On the Lower Fox thorough repairs were made to the old lock at 
Menasha and to Appleton fourth and Little Chute first locks. A new 
abutment was built for the Cedars Dam. A new abutmeut was built 
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and an apron begun at Little Kaukanna. Dam. The canals were deep¬ 
ened by rock excavation and dredging at Little Chute and Kaukauna, 

and more our less extensive repairs made to the locks, dams, and ciiini.II 

banks throughout the line. 

Stone was quarried and cut for the abutments and sluice-ways of the 
proposed new dam at Menasha; for coping for the proposed stone lock 
at Menasha, ami for mew abutments for all dams where injured by 
washouts during the extraordinary ioods of 1881-’S2. 

Navigation was continued throughout the season from Portage to 
Green Bay until suspended by ice, except through the Menasha Dock, 
which failed and was closed for repairs * October 23, 1884. Three feet 
depth of navigation was maintained on the Upper Fox, and 5 feet on 
the Lower Fox, save at Menasha, where there is but 4£ feet depth. 

All work of improvingthenavigation of the Fox and Wisconsin rivers 

done during the year has been paid for from the balance from the spe. 

cifie appropriation of August 2, 1882. The expense of maintaining the 
existing depth of navigation throughout the Fox River and canals; for 
repairs to old locks and dams, and for repairs to mechanical eonstruc- 
tions that have been completed and in use, but afterwards injured by 
flood or otherwise, and for lock-keepers’ services, have been paid from 
the indefinite appropriation for 44 Operating and care of canals and other 
works of navigation” provided by section 4of the river and harbor act 
approved July 5,1884. . k detailed statement of the expenditures un¬ 

der this latter appropriation accompanies this report, 

PROPOSED APPLICATION OF FUNDS AVAILABLE FOE EXPENDITURE 

DURING THE FISCAL YEAR ENDING JUNE 30, 1886. 

The funds appropriated by the act of July 5,1884, and the balance 
from former appropriations are to be used (1) for the purchase of the 
necessary lands and sites at the Menasha Dam as directed by the pro- 

viso attached to the river and harbor act approved July 5,1884, and (2) 
for making the necessary changes at the outlets to Lake Winnebago 
for carrying into effect the proviso attached to the river and harbor act 
approved August 2,1882, as recommended in the report of the Board 

of Engineers dated September 17, 1884, approved by the Secretary of 

War,December 10,1884, and in deepening to 6 feet, by rock excavation, 
the channels of the Fox River at the outlet to Lake Winnebago at the 
head of Menasha Channel, and at De Pere, in accordance with the re¬ 
port of the Board of Engineers above mentioned, approved by the War 
Department December 10, 1884. 

The proceedings for acquiring title to the necessary lands and site at 
the Menasha Dam are about concluded, and this vexed question finally 
at rest. 

Under the indefinite appropriation for the 44 operating and care of 
canals and other works of navigation,” the locks at Governor Bend and 

Montello are to be thoroughly repaired; the existing depth of naviga. 

tion maintained; current repairs to locks,dams, and canal banks made 
and the works operated ante! cared for during the fiscal year ending 
June 30, 1886. 

PROPOSED APPLICATION OF FUNDS ASKED FOR THE FISCAL YEAR END¬ 
ING JUNE 30, 1887. 

The estimate herewith submitted is for continuing the work under 
the project contained in the report of the Board of Engineers dated 
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September 17,1884, approved by the Secretary of War December 10, 
1884, which contemplates the replacement of the old locks (eight in 
number) on the Lower Fox, as they become unserviceable, with perma¬ 
nent works of stone; the rebuilding of the Appleton Lower Dam, and 
the deepening of the Fox River from lion telle to Green Bay to 6 feet 
throughout, without reference to the original project which is now being 
considered by the Board of Engineers* 

This work forms part of the original prefect, the object of which was 
to secure a cheap route of transportation from the Mississippi River to 
the Great Lakes and Atlantic seaboard, the advantages of which are set 

for.th in numerous previous reports and especially in the repor.t of Maj. 

<x. K. Warren, Corps of Engineers, in the Report of the Chief of En¬ 
gineers for 1868, page 367, and in the report of the Select Committee 
on Transportation Routes to the Seaboard, United 

this project may be seen 






.Appendix G G, page 1900, et sequitur . 

With reference to this improvement it may be well to call 
to the feet that the capacity of the locks, as they now exist, exceeds 
the navigable capacity of the channel; in other words, vessels that 
-draw the full depth of water on the miter-sills of the locks cannot pass 
the obstructions in the channels of the river. It is, therefore, advisable 
that the funds given by Congress should be applied first to the deepen¬ 
ing of the river channels to the fall capacity of the mechanical struct- 

ores already existing, before improving the character of these con. 

structions, in order that, should Coegress fail to make appropriations 
for rebuilding the old locks with stone, the full benefit of the locks 
already built will remain available* 

Detailed estimates of the cost of the work contemplated by the Board 
of Engineers of September 17, 1884, have not been completed as yet 
The estimate for the completion of the original project is, therefore, 
Adhered to below. 

The nearest collection district is Milwaukee, Wis. The nearest port of entry is 
Milwaukee, Wis. Amount of revenue collected at the nearest port of entry during 
4be last fiscal year, $193,553.30. 








0» at 0» Ot dim agg« ligw @ * m • at • **«»«* 


• • • • m m •• • «• at a» « # it m m m m 



• m at • m m ■ m m an • up 


w • 




a» at •••••• at m • at 



July 1, 1885, amount expended during fiscal year, exclusive of outstand¬ 
ing liabilities July 1, 1884 . 
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July 1, 1885, amount available ...... 175,675 38 


Amount (estimated) required for completion of existing project...... 1,965* 663 00 

Amount that can be profitably expended in fiscal year ending June 30, 

1887 ...................._........._........................ 300,000 00 

Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 
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OPERATING AMD CARE OF CANALS AND OTHER WORKS OF NAVIGATION APPLIED TO 
FOX AND WISCONSIN RIVERS, WISCONSIN, SECTION 4 MYll AND HARBOR ACT 
JULY 5, 1884. 


Detailed statement of 

merit 


tf of expenditures for fiscal year ending June 30, 1885, with itemised state- 
of expenses attached, as required by (drove act of July *5, 1884. 


Repairs of dams, Wisconsin River : 

Labor... 

Stone, brush. &c... 
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Repairs and supplies of boats and dredges 


Repairs of Menasha Lock; 

Labor ............................... 

Materials, supplies, and transportation 
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Rent of lock-house at Appleton 


Repairs of Appleton third lock: 
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Repairs of Appleton fourth lock 

Labor ... 

Materials, supplies, ar 
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of Little Kaukauna Dam: 

Labor..... 

Materials, supplies, and transportation . 


Lock-tenders 1 services... 
Superintendence and traveling expenses 

Gauge-keepers* services...... 

Watchmen , s services ................... 

Stationery.. 
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nent of expenses made from appropriation for operating and oare ofoa 
of navigation, indefinite ; aot of July 5, 1884, applied to Fox and J\ 
onein. 


To whom paid, 


William Edwards. 

Richard E. Rice. 

Martin D. Leonard. 

John Lewis. 

Gottlieb* Jabnke. 

Gabriel Wick. 

John A. Banker. 

George Gifford. 

C. A. Fuller. 

Robert Herman. 

Charles M. Cole. 

Samuel Whitney. 

Hired men. 

Hired men.. 

David Harvey. 

Clarence L. Neff. 

L. K. Neff. 

Alexander Turriff. 

McKenzie A Crawford. 

Albert Sanford. 

Briggs. Wharton A Beveridge 

Miller A Blood. 

Jeremiah Kinney. 

Morgan A Bassett. 

H. A. Foster... 

E. M. Thein. 

John Schlosser. 

P. D. Norton. 

Bntler Brothers. 

Peter Renter. 

P. W. Freese. 

Harris A W illiame.. 

G. D. Norris A Co. 

H. McGowan. 

L. D. Comstock. 

G. D. Norris A Co. 

Guthrie A Buell. 

A. L. Smith. 

L. D. Comstock. 

Guthrie A Bnell. 

G. D. Norris A Co. 

George Gifford. 

Robert Herman. 

Samuel Whitney. 

Hired men . 

Jeremiah Kinney. 

Morgan A Bassett. 

John Schlosser. 

Butler Brothers. 

A. L. Smith. 

H. A. Foster. 

Louis Clermont. 

Lucien Hendricks. 

John F. Parker. 

Fred R. Hjorth A Sons. 

N. S. Wight. 

F. Hurlbut. 

G. D. Norris A Co. 

George H. Paul. 

H. Bosworth A Sons. 

E. 8. Purdy. 

Niels Johnson. 

Daniel Pendergast.. 

Nelson Corrow.. 

J. W. Flack. 

Mary Langdon... 

J. W. Allen, jr. 

J. W. Allen, jr... 

William Edwards. 

Richard E. Rice. 

Martin D. Leonard. 

John Lewis. 

Gottlieb Jahnke. 

Gabriel Wick. 

John A. Banker. 

George Gifford... 

Patrick O’Leary. 


For what paid. 


Services 
-do . 


.do. 

.do . 

.do... 

.do. 

.do. 

.do. 

Traveling expenses. 

.do. 

.do.. 

.do. 

Services, August. 

.do. 

Labor . 

.do. 

Services . 

Labor. 

Coal. 

Pike poles. 

Lumber. 

Coal . 

Lumber. 

Iron, labor, Ac. 

Oil. 

Iron pipe, Ac. 

Spikes, iron, Ac. 

Lumber. 

Paint, oil, Ac. 

Wood. 

Hire of pile-driver and saw 

Lumber and freight_... 

Rope. 

Stone . 

..do. 

Rope. 

Coal . 

Stone. 

Stone and team-hire. 

Coal. 

Rope, wire, Ao. 


Traveling expenses.. 

..do. .. 

Services, September 

Lumber.. 

Bolts, iron, Ao. 

Nails, iron, Ao. 

Iron, rope, Ao.. 

Hire of house.. 

Oil. 

Clay and stone. 

Wood.. 

..do. 

Rollers.. 

Piles. 

Coal.. 

Rope. 

Cement... 

Oil. 

Oil, Ao.. 

Steel, labor, Ao.. 

Services . 

.do.. 

.do. 

..do.. 

Traveling expenses.. 
Services.. 


do 

do 

do 

do 

do 

do 

do 

do 

do 
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BEPOBT OF THE CHIEF OF ENOINEEBS. U. S. ABM '. 


Itemised etatement 


Bate. 


1884 
Oct. 81 
81 

Mot. 5 

5 

6 
7 
7 
7 
7 

10 

10 

12 

12 


12 


12 

12 

12 

12 

12 

12 

12 

12 

12 

13 


12 

12 

12 

15 

29 

80 

8® 


80 

80 

30 

80 


0 

6 

6 

5 

6 
6 
6 
6 
9 

10 
81 
81 
81 
81 
81 
1885. 
Jan. 8 


® ii 

u <3 

J8"g 

if 


36 

37 
1 
2 

3 

4 

5 

6 

7 

8 

» 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 
29 
I© 
81 
12 
88 
M 

85 

86 

87 

88 

39 

40 

41 

42 

43 

44 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 
26 


of eneiM made from appropriation far operating and oore of eamala 
ana other works of navigation t fo. —Continued. 


To whom paid. 



Amounts 


Joseph Tlcerman. 

G. B. Van By. 

Julius F. Hayes. 

Ernest Friaeher. 

Hired men............ 

C. A. Fuller. 

Samuel Whitney.. 

Dea Forges St Co...... 

Andrew O’Connell.... 

Jerry Parkinson.... 

Oswolt Hinickle. 

Robert Herman. 

Patrick Boyce........ 

E. D. Smith. 

Jeremiah Kinney..... 
Morgan A Bassett.... 
Butler Sc White. 

H. A.Foster .. 

John Schlosser.. 

E. M. Thein.. 

Arnold Nelessen. 

Louis Clermont....... 

August Tetxloff....... 

William Maass. 

John Ameill. 

F. Hurlbut . 




m m m m m m m 


m m m m m m> a 9 m 


9 9 9 9 9m *•••* 


<m ® m « » » « tp » « » » 


*»«*»!# 


999999999® 


b m m m m 


m ml • 


• •••■• w m m m> w m 9 mm 


9 9 9 9 9 9 




m m * » <m • • 


• • m mm m m m m • <m 


m • • «* a * 


m m m • m • 


■ am • • I • 


m m m m 


Serrioes.. 

Team hire and labor . 
Services...... ......... 

.do 9 m m 9 9 9 m m m » m m 9 m 

Services, October..... 
Traveling expenses.. 

.....do. 

Stationery........... 

Services.. 

'.....do.............. 




ml* *1 * m m m 


m m «# * 




• 9 m • 


m a m m m m 


rnmmmmmmmm 


• m»9999wmw9 


• m m m 


m m m m 




mm® m mm m m 


• 9999999999 


■ « ■ • •> 11 » III 


m m m * » » m «• *® 


• * a « « 


• • ® on 


* mm m m m • • « * 


m * 


mm « m mu 


m • » m * » * » » «»»' «# 


• • «» mn 


01 «, m • mg m • mi « mu »i met e® eft t» ten # 


i» mi tit '• • • a» m * • 9 m * 


mu « m, M t tti • e» ft «. * miti * 


. Traveling expenses..... 

* San d.................... 

. gawdnst Miij «» «i»i on nit HI# mini n» • # m m m <m m 

#! Timber *•••••••••*•*••*••»■•• 

. Labor » * til « lit «tn *» OR 9 • 9 m III * * II 

. Stoves M «fe Ml MU «* • • • • 9 » • • » • • • » 

. on...* *.*.... -.. *.. 

. Iron, ropea, Ibti...-. 

* Iron jpl 35 >€i f iiScci *»*• • * * 9 ««»■« 

■ W OOQ.. • • • • «• * » • m m • in • • » 

. Stone and day... 

* Clay»• •«*«- - ■*- * •-»»•»* • 

* | W OOd... m * •«*»«»«««• • * * 

* 1 ...do ...- 

* I IrOlll - • • • » • a * » * • ■ » • - » • • » • 


m m m u m m m 




lit «> • «» it in w • 


ttti it® « tee itti 0 * 


• « * w » 


• Hi • <i « «i mi » » 


in mill • «' mu mft • 


I a D.C omstock...... Teambire 

J.F.Culver ....... Freight... 

Priest Si Sorrow.... Poles. 


» m t® m «o «» at • 


0001 'ttti m «ti «» net itt' 


P. B. Tates.................................. Sted* packing, A* - 

C, A.Peck .................................. Oil,labor,&o. 


• • • 


W. Bodge................................ Wood. 

Frank Wick ......... ...... do 


tit mi m m 


met' mi met life <«e> m » • '» % «» » mi w m 




life Ml US life t» mi an o» mi o» » no « m o» 


lit » iti «s it it ms it 


« li as «» Si on lit 1 ® mss «i m * m m 


• • # «» • * • • no m • • ■> * o» * • * 


«» or «i «n or • as » m «» 


MS ill * lit « is® Ml lit 


lit itti in 


M metier Brothers........................... Expenses charges....... 

Dwight Gifford ............................. Mortar,nails, «c. 

Hired men ... Services,November..... 

J. W. Allen, Jr ....... Services .. 

W Ill nun Ed Vi aids........................... ...... cio ................. 

Richard E. Rice .... . • • • • » • Ofe ms tot SR Its mu • «ms ms «s m> m os ms mss m os « m m «, mis m do. 

Martin D. Leonard . II Itts tit >t» t® St® moo 0 ® mil soot ttfe mot in • tti iton ton m on 0 ®. ntt • I 9 ® «i * • do tot non tot Its I® SO® it® mot' son mot Mi «m> m 'ton sin ms ogi 

John Lewis ....... « sin oil «t as as m 9 9 9 m m «» * «» «> .»» op at op op ® at « I m m m 9 m « do ... 

(jrOitlisb t# abllko • • oil «» ® • m S#i m Sit Hi » lit m SI* mm 0l> ms ssn • » ton mo ms ms «< « I # » son ,ton m to. fllltl • * • • » » ® » * * « » » * » • » 
Gabriel Wick. .. it a • * » 1 ® oi » 'tin ofe OSi son otn as oil • ton own • ton # op «s «m on I m » m «• » m dCI on tot . . on, . . otn . Ofe a ott . otn ms . 

til ci!Li 111 .A «> llankei #»«• mo«*«os«»«•««»<•«. • •«»»■ •«»«s«»*,«® ®»» 1 • • «> •«• do t® m S® MS Oil » tit til • li 9 Sii «# • • • 9 

George CrlttOld » Ml • MS • ■ • ISIS urn nsn mm ms • sms up mn • ns mm mm mm m mn mn «« mn • on • ms m ton ton mm, sit mn iJjs 1 too • mn • ms m »* • * «* ms • as m « • 

Jit. ail ltdll#. C.I* JILlil'ClIllllI Jjp tot Itts til «s m tit 'til Si ill ®$i m » 9 til • tot Oi • sii « • m m • * m # * « *p <p on ms • ClO « • * • » » » • * * • » «' « » • 

John Iff. Paige.. ••••••...I......do ......... ....... 

Robert Herman..... Traveling expense. 

Samuel vv hltney............................ ...... do ................. 

Hired men ......... Services, November..... 

Friedrich A.Thoenner,.. Services.. 

Martin T. Battle. Traveling expenses..... 

artin JL. JliiiJlLilli *. •........................ 1 ron,liiJfcMir, Sc c .......... 

M.Umine St J3arbeck ^Tails,holts, , 3. 

J. F. Joalyn . Labor... . # aa • • is ® • 

P. D. Norton *»•«•• •••••••••• *••••• « •» «l ISIS, «8I « ««*' Sil» s* *' | Lumber....... r • mmm m m m « • • 

tleremiah i s Kh lppoy Ij uI ticit•••••••••a*• 

J" m BL III ft 1*8^00. A# mm99m9999 9 m m • OOd >■!••••••••■• asaa@»«Bii»9»« 

E JL WmtMf ..1 Oil, Sto . RRRatl ■ 

J oho Schlosser.............................. JN ails, ^kc................ 

24organ St ............LrOnUti,labor ,Sco .......... 

Kliaa hoerm er ood *..... ......, 

JPw Hum. I but OoaI .................... 

Theodore P. Greene... Sand...... 

Andrew O'Connell . Serrioes.,.. 

Alfred J. Barlow ......do ................ 

George Gifford.......do ... 

William Edwards... ......do ................ 

John KiUwe®............................... ......do ................ 

James Clear ................................ .«...do ................ 

John M.Paige .............................. ......do ................ 


lit lit if tit lit 


• «® tp ti||i up 


9 9 9 9 » » * • 


• •••<■•• • • 


m m m m> • • • ■ 


* n@ m mm 


9 99 9 


m as m m as m m 


m 9 99 9 9 9 9 9 • 


m 9 9 9 9 • •••••• 


m m an m m 


• • • ••••*• 


mm an tp mn • * • 


mm turn • up 


9 9 9m m s» m m 


Robert Herman .. Tmvelingerpenses...-, 

Hired men .. Serrioes,' December.... 

McKemsie St Crawford__ T: iportation ... 

J. F. Joslyn........ Bolts,, labor, &o* 

Bachelder St Fisher .. C cniiiI.. 






•35 

22 

6 

5 

4,452 

9 

4 
67 

7 

61 

24 

5 
62 

2 

400 

6 
18 

7 

116 

11 

103 

486 

45 

*2 

42 

8 
6 

16 

40 

7 

12 

111 

67 

8 
26 

428 

15® 

85 

16 

80 

111 

80 


m 

60 

80 

65 

87 

50 

86- 

80 

00 

SO- 

00 

65- 

40 

60- 

40* 

00 

97 

86 

24 
SO 

25 
80 




4fr 

70 

00 - 

00 

m 

Ut¬ 

il 

14 

50- 

60 

46 

00 

m 

it 

on* 

oo 

««' 

oo 

oo 

00 

00 


85 

84 

7 

8 

1,858 
26 
4 


00 

16 


40 

» 


4 

8 

67 

885 

19 

9 

46 

183 

83 


10 

68 

II" 

24 

87 

80 

71 

79 


20 00 
10 00 
C 00 
26 00 
111 00 
15 00 
85 •• 
80 l« 

6 20 
1,861 87 
« 60 
74 98 
46 00 


















































































































































APPENDIX II—REPORT OP CAPTAIN MARSHALL. 


2031 


Itemised statement of expenses made from appropriation for operating 

and other works of naHgation f #c.—-Continued 


«wml» 


Dnto. 


if 


To whom paid. 


For what paid. 


Amounts 


1885. 
is. 7 
7 
7 
7 
7 
7 

7 
81 
SI 
31 
81 
81 
81 
81 
81 
81 

Feb. 8 

8 
8 
8 
8 
8 
8 

3 

8 

8 
Hr 

8 
8 

4 


Mar. 


28 

28 

* 


27 


81 

81 

81 

81 

81 

April 2 
2 
8 
8 
5 
5 
« 
§ 
9 

5 

6 
5 
5 
5 
4 

14 

14 

80 

80 

80 


6 

7 

8 
9 

10 

11 

12 

18 

14 

18 

18 

17 

18 

19 

20 
21 

1 

2 
8 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 


17 


10 

11 

12 

13 

14 


19 

20 
21 
22 

1 

2 

8 

4 

5 

6 

7 

8 
» 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 


Samuel F. Henry... 

E. A. William*............. 

P. D. Norton.... 

W. H. Kelly A Co. 

A. L. Smith....... 

H. A. Poster.. 

Morgan & Bassett......... 

E. M. Thein.... 

John Schlosser.. 

Jeremiah Kioney.. 

William Edwards. 

John A. Banker.... 

George Gifford..... 

John Kilawee. 

Alexander Sims.. 

John M, Paige... 

Bachelder & Fisher........ 

J. F. Joslyn .. 

Samuel I? 1 . Henry.. 

John 81range.. 

Crawford A Thomas. 

Jeremiah Kinney. 

G. N. Richmond A Brother. 

H. H. Greene... 

Morgan A Bassett. 

JEL A. Foster............... 

John Schlosser. 

Henrf Sherry A Co. 


wmmmmrnwvmmmmv 


• m • m 


mmmmmmmmm 


m m • • 


*> • m <m m 




<* • «■ a * m 


• m m it 




m ® • m • 


• m m • 


• a* » a 


m » m 


» at « » 


utii' m » » m ». * • ® 


tm sss « «• « m m •< «» • m m m » m » • ■ * oooi m « 


*► • « » m <m • <• » m * m m m m • w m m « m 


* « m 


Oil, Ac.. 

Nails, labor, Ao .. 
Lumber, Ac...... 

Labor *«■ ........ 

Hire of house.... 

Oil . 

Iron, labor, Ao_ 

Iron pipe, Ac .... 
Spikes, nails, Ac . 
Lumber, Ac*. 

Services ......... 

.... * do .......... 

.do 

■ a • • • do •••••■» • • • * 
• • • m * ■ do 
m • ■ • do 

Coal m m m m mm • 

BillIll! t All • • m m * • • «i • 

Oil» &CS • m m a » • m • - • » 

Lumber. * •*•»««»•« 

Coal .«.<■ # * • » * ♦ m • 

Lumber 

Clay........... 

Stone.. 

Bolts and nuts... 
Ink and oil....... 

Spikes, Ao..... 

Lumber. 


m <• •••«■••••# 


w m m m 


mmmm 


mm m m m m 


mm m m m m m m • m • m m m 


« m m m * mm 




mmmm mm mm m m •• • 


• • • m m m m m m 


mwmmmmrnmm 


m m 


9 * m a 


* m • ■ 




• ■a 




• mil m s» m m si * sssi i» * » 


» m » «» «■ » » » sss 


• • » m m 


*> w * nni> 


• SOS 80S! 8801 0081 


os8i <n m m m m oon m <« «»aooo ®»< • 


on m m » ooo> 


08i «■ o«)i m » • ■ * o* m * «k » a» 


<® tint min op m i» « • • m 


• » m <m m » • m m 


081 V * « 0180 • J 8 » m op «» 088 00) 


» m m m m m • «» «i» i» ns » osoi m oiiii « oh 


0080 0080 <008 HI <888 oil 0888 <888 888< <188 «8 <888 <888 1888 KHHI <888 >888 


n»o»@»io8i mmmmmmmmmmmm m 


Hired men.... Services, January.. 

Robert Hermani......... Traveling expenses 

William Edwards..... .... Services ........... 

John A.Banker............................. ......do ............ 

George Gifford.....,...... -.. - ...... do ............ 

John Kilawee............................... ......do ............ 

John M. Paige.............................. ......do ............ 

RobertH cmmi............................. Travelingexpenses 

Hired men .... Services,February. 

Samuel F. Heniy ... »' » Oil • • on * 0081 000 0 <080 1880 001 m 01 ® Oil «0 « OP <»' <001 «0 <00 < 88 < Oil, Ac . 

Bachelder oSc*FLiJherCoal ............... 

J.F.Joslyn. Bolts, Ac...... 

J obn Strange............................... .Lumber............ 

Schlafer, Barrett, A Teach.. Spikes. 

H. A. Foster ... 88 » 1181 * 0880 m> m osoi * own 08 K m m « w m aoo< m « • « oob CJ^i I< * *» oob< « m <ran< on <oo> ono< m m no » m m no <go> 

Richard Miller..... Washers and labor. 

Morgan A Bass tt.. Bolts,iron, Ao. 

Henry Lasselyong..... Wood]. 

Jeremlisis inney........................... I^umber ........... 

J*ohn Schlosser ............................ Spi<kes, dec ......... 

Erskine E. Bailey...... Services ... 

C. A. Fuller. Traveling expenses 

Joseph Holbrook • # ® * ••‘•■•<811 ••<•••• •••••• •••■!• Timber 

J. W. Allen, jr Services ••■•■■•■••a 

C. A. Fuller. — <*» * ® ■ ««|l «» «l» ««»•»#*•* ll» <»«»»»*» «MI*1 <«B »» < 8 I> » * I <881 <» ..•.do. 

llJllJ|j!lf U Jifii W HU llll ■•*•••••*• mmmmmmmwm® ••••••• » m m m m m dCl <* mim a mmwmmm + m 

John Am Bmnkm <08 »i!8(. ojpi « oil » nil, » «i » on w m m m <m m •••#<*ii<*ii»«i<» 0 Bi|<B 0 Bi<i»i» 8 si» d# 

George Gifford do •••••••••••• 

Alexander Sims ...do...... 

Dee Forges A Co..... Stationery. 

Robert Herman............................. Traveling expenses 

John Strange ........ Lumber. 

Samuel F. Henry .. Oil.. 

Bachelder A Fisher....... Coal. 

Butler A White... Nails,iron, Ao. 

Ramsay A Jonias....... Lumber.. 

Morgan A Bassett.......................... Iron, bolts, Ac...... 

J.W Black.'...... Wood...... 

E.M.Thein____ Copper,labor,Ac .. 

Joseph Greulich............................ Oil.............. «... 

a & Sheldon.. Coal............... 

John Schlosser ............................. Spikes, Ao......... 

George £L Paul.. Cement............ 

Hired men.. Services, March.... 

ObenbergerBrothers —................... Iron,Ao...... 

George II Carpenter A Co.. .... Hope and oakum... 

J. W. Allen,jr .............. ............. Services ........... 

William Edwards........... .. .do ............ 

John A.Ranker. ......do ............ 

George Gifford.............................. ......do.. 

John Kilawee.......in ............ 


• « * m 0888 1188 080 . * <888 


» » »01< » » <» 088) <0. 


» HI « HI » 1)1 III! 088 1® » Hi on 


HI 1088 888' • • HI 088> 


088 <888 081 >080 i» • 08j0 « SS8I <108 


018 Will 0®' V 880 


188 «8 <888 • '181 • • • 


• » • «sot m «0 m m • m 


oil m mm «•••«• 


DO <il BUB OH 888 till OH 0888 


<l|«l «»»<»« »' •«. Ill »l » ••'<«!» 118 11' <» » 


• ••••«* m m <m m W rn 


$7 95 
8 45 


23 79 
8 17 
45 00 
6 26 
5 55 

7 18 

79 46 
67 20 
35 00 
30 00 
25 00 
15 00 
25 00 

80 00 
22 50 
14 45 

8 88 
148 10 


85 82 


hl'MOi 




14 
9 
5 

104 

501 

545 

7 

15 
SO 
25 
15 


8 

m 

2 

25 

38 

146 

3 

4 

4 

5 
28 
87 
42 
50 
14 

,768 

155 

200 

35 

80 

25 

25 

28 

5 

12 

9 

21 

60 

169 

59 

41 

3 

5 

6 
» 
28 

315 
465 
141 
15# 
85 
80 
25 

4 


OO 

94 

35 

68 

38 
IT 
Si 
«!>• 
m 

ci#- 

00 

m 

90 

29 

30 
40 
61 
57 

39 
85 
48 
81 

75 
64 
81 
00 
60 

76 
OO 
00 
OO 
00 
00 
OO 
50 
20 
OO 
30 
75 
25- 
48 
17 
50 
6 T 
67 
57 
27 
25 
80 


30 

Cl# 

00 

OO 

00 

OO 




































































































































2032 REPORT OP THE CHIEF OP ENGINEERS, U. 8. ARMY. 


Itemized etatement of expenze* made from appropriation for operating mi care of oamaU 

md other worke of navigation^ fo, —Continued. 


Date. 


1885. 
April 80 
Hay 2 

4 

6 

8 

6 

« 

6 

6 

6 

6 

6 

6 

6 

6 


8 

12 

12 

12 

18 

81 

81 

81 

81 

81 

II 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

2 

2 

4 

6 

6 

8 

8 

8 

8 

8 

8 

8 

8 

8 

17 

18 
80 
80 
80 
80 
80 
80 
80 
nr 
80 
80 
80 
80 
80 
so 
80 


1$ 

l-s 

§ O 

To whom paid. 

For what paid. 

Si 

23 

John M.Paige.... 

Services . 

1 

John Lewia................................. 


1 mm 

2 

Gabriel Wlisle 


3 

Hired men____ 

SeinrteciL Aoril 

4 

Martin TV Venn****:!. 

:: jJknAlT i 

5 

Robert Herman...... 

Traveling exnensea_ 

6 

John Strance. 

1 jllfl) flAf 

7 

Mnreran St Bassett___... 


8 

John Sohlosser...... 

JL Kill -„•••■ |M|, nil, mu, iUIIU SDS ill, UlJui SOUl SUUl, «Ul sis 

9 

Charles Cavert.............................. 


10 

H. A. Foster.; „ „........ 


11 

Joseph Grenltoh. 


12 

Butler & White.. 


18 

Ramsay A Jones ..... 


14 

SchLafer, Barrett A Tesch ... 

Iron, spikes, Ac.... 

15 

Kaukauna Lumber and Manufacturing Com- 



pany. 


16 
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17 

Henrv IKiihttv ..... 

^TimliAP 

18 

JILjsi JH . JL Comalock «««»«»««««»»• *«■»,»»««,®»»»«* * <» »» 


19 


Services .... 

20 



21 
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Wood, team hire, Ac . 

22 

irottliob J 1 iiiinkci • .««««, «>««,»« •«* «> i®,,,®<®,»«* *.«»*... 

Services ... 

23 


Services, May.... . 

24 
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25 

William Edwards.. ...... 


26 

IbL Ih.ll, Jills 11, ill Jbkn 1,1,1115111 HHN ,HH. iHHp inHn KHHt HHt HH> hNR, iHHl HH> <rihh .(HI, HHHl dHHh iHHH nnn .IHH. .HHli #i 'HHh HHHl ||H i| 1(|| j||> sllll flifl nni 
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27 
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III Clll VI 1 . lOljrlll .. .00, -l 00. .1 « ,» 000, • . * « « « * « 10001 ,00 « ,00, . . -I. Hi . HO, ,iiii „ a!e . 


28 

Martin U. Leonard ......... 

......do ... 

29 

Gottlieb Jahnke. ........................... 


SO 

Gabriel W ie'k. ... 


El 

Jobn A . Banker ............................ 


82 

Georiro Gifford ............................. 


S3 

PriHrtrioh A „ ThiMrmnr . 

! ... ||If> .... .... .. 

84 

Alexander ims ............................ 

1 Ulli TO' Ulilll ilUl HUB API 'OU.JoO. ’IJOP Jflb itutn nil imu oilln iiilil lUU Ulillt «b. hobs, nun iUUi llUb iUUUi iUUUi (UUU ,Ulu. UUUh UUb lUUl dllU. HU 

35 

John M. Pale© .... 
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36 

Samuel Whitney .... 

Traveling exnenseii .. 

37 

Roljert* Herman ...... 


38 

ifii a WftHar 


89 

J. W. Allen.ir ............____ 

Services ...,. . oo„.,..,.... „««, 

1 

Andrew Oynnndl ...,. . . . .„.. . . ...... . 


2 

8 

Charles M. Cole ... 

H lIlfMill Ill fill „„„ m m „ « ,* W «, SO ,000 oooo so. ! 

Traveling expenses.......... 

HfirTlrfMI.llilllrV . » ,00, 000 «, «| # 000, - 000 000, - 0001, « « « 

4 


T,Iimlw>r... . 

5 


G(tfH6]lt ■ urn m » » m *■ • • m • • m m «i » m <o» «t m » o* 

6 


Jill llljf I (SMB • >000 iooij SOI SIS' sill m sis « m ,so> • «' as «n, • » ho ooo> * m 

7 

Bachelder A Fisher... 

C dill ** 110 ». m tin m • » « m <m » * m m m m m • * • » • «» • 

8 

Charles Sims... 


9 

Ramsay A J ones ... 

JL# 111 IllJI ILINII J| 00. * «» S» M • ,Sill JOS SOS »« »',»*,« ««( * ISO, ,000' i« 

10 

Sch Infer, Barrett A Tesch ..... 

JlfJ llllp'i StC nmmammmmmm ■•»••••••# 

11 

Crawford A Thomas . 


12 

Valley Iron Works ... 

Cis#iJiJ mI 1 f i 'towtt drttBcusi *••••■■••«••(■• 

13 

Morgan & RiwuHt .. 

Iron. A© • *. • -.«•. 

14 

John Schlosser ... 

. do .... 

15 

J. W. Alien,, jr. ............................. 

Traveling exDenses .. 

16 

C. A. Fuller ...... 


17 

J. W. Allen, ir..... .. 

Services .-.. 

18 

C. A. Fuller.. 


19 

William Edward* .......................... 


20 

Richard E.Rice .... 

.. ll# .... 

21 

John Lewis...... 

.do ..•«........ 

22 

Martin D. Leonard.... 


28 

Gottlieb J ahnke..... 


24 

Gabriel Wick. 

......do ...................... 

25 

John A.Banker ............................ 

• add ...................... 

26 

George Gifford... 


27 

Friedrich A.Thoenner..................... 

......do ............... 

28 

Alexander Simms........................... 


29 

John M. Paige.... 

......do ...................... 

80 

Andrew O'donnell.......................... 

......do ...................... 

81 

Den Forges A Co... 

Stationery. . 


* • 

Total . „. „,. „,,. „. „..... „. „ „. „,, „. „.., „. 
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46,687 m 


W. L. Marshall, 

Captain of Engineers. 








































































































































APPENDIX II—REPORT OP CAPTAIN 1RSHALI 


foil 


FOX RIVEB. 


SSPOST OF ME. O. 1. FULLER, A88I8TANT ENGI1IEBR. 

United States Engines* Office, 

Appleton, Wi*. f July 11,1885. 

Captain : 1 have the honor to submit the following report of operations on flit 
improvement of the Lower Fox: River for the fiscal year ending Jnne 30,18195. 
^Operations daring the year were confined principally to making repairs to looks, 
dams, and canal banks; to deepening canals and river outlets to locks; to quarrying 
and dressing stone for locks and dams, and to making repairs to boats and dredges. 

Navigation was continued until closed by ice on the 25th November, 1884, except 
through Menasha Lock, which was closed for repairs October 23; it wae resumed in 
part May 1, 1885, and througbont the line the 11 th of the same month, aud maintained 
to the present date. Boats drawing 5 feet of water could run from Green Bay to 
Menasha, and 4| feet thence to Oshkosh, daring the whole season of navigation. 

The following ontline of operations at each point on the Lower Fox River, under 
separate heads, viz, “ Operating and Care of Canals and other Works of Navigation 91 
and “ Improving Fox River,” is respectfully submitted. 


operating and care of canals and other works of navigation 





No work was done to this dam daring the year. To 
be planked and a clay and gravel backing pat in. 




(2) DE PERS LOCK (OLD). 

Leaks through the canal-bank near the head of the lock were stopped and slight 
pairs made to the side-walls. Timber for new coping and planks for side walls have 
men purchased and delivered. 


(3) LITTLE KAUKAUNA LOCK (OLD). 

The spars and snubbing posts were repaired and the plankir 
A leak near the head of the lock waul repaired. 

(4) UTILE KAUKAUNA DAM (NEW). 


of side.walls respiked. 


For the purpose of making the required repairs at the right end of this dam, a pile 
ooffer-dam, 87 feet in length' between the dam and the right shore, was pnt in, and 
two low clay dams were oailt near the site of the abutment. The abutment, which 
had partially fallen down, was removed, and rebuilt with pitched-face stone laid in 
cement mortar; 163 cubic yards of clay was well puddled in its rear, and a slope-wall 
built, extending 40 feet up aud along the right shore. 

To strengthen the dam, an apron 15 feet wide its entire length, covered with 3-inch 
oak plank and resting on four rows of piles, is to be constructed; 225 linear feet of 
this apron is completed, the space nnder it filled with stone, the rabble-stone filling 
to the dam replaced, and the dam backed with clay and small stoue as the work on 
the apron Is finished; 145 additional linear feet of the apron is completed, except plank- 
ingaud filling with rubble-stone. 

There were received for this work 593 linear feet of pitched-face, 270.2 linear feet 
of dimension, 1,678 cubic feet of backing stone, 144 cords of rubble-stone, 88,642 feet 
B. M. pine lain her, 10,800 feet B. M. white-oak lumber, 8,832 linear feet of piles, 
2,850 pounds spikes, 803 drift-bolts, 42 screw-bolts, 2,355 cubic yards of clay, and 105 
barrels of cement. 

(5) RAPID CROCHE LOCK (OLD). 

The left lower gat® was repaired and four protection piles driven at the head of the 
lock. 

(6) RAPID CROCHE DAM (NEW). 

The washout at the right end of the dam remains in about th© same condition as 
when last reported on, but the abutment, with a small portion of th© (lam, has fallen 
in, aud will have to be rebuilt. As soou as th© stage of water in the river will permit> 
n coffipi-dam will be put ling extending from the dam to the right shore, preparatory to 
making th© required repairs. 

128 ENG 
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(7) KAUKAUNA FIFTH LOCK (OLD). 

Mew lower gates were built and hung, capstan platforms repaired, new drams put 
on capstans, hand-rails and fenders placed on all the gates, (intia leak nerr the head 
of the lock stopped. 

There were purchased and received 6,000 feet B. M. pin© lumber, 1,000 feet B. M. 
white oak timber, iiimI four iron capstan-drums. 

(8) KAUKAUNA FOURTH LOCK (NEW). 

* Five new- arms were framed and placed in each of the lower gates, the gates newly 
planked, and hand-rails pint on. 

There were purchased and received 2,030 feet B. M. of pine lumber, 2,182 feet B. M. 
of dressed pine plank, and 244 pounds of iron. 



KAUKAUNA THIRD LOCK (NEW) 


Five new arms were framed, 
newly planked, and hand-rails 
repaired. 

iere were purchased 

and 1.090 feet B. M. 


placed, and secured in the right lower gate, 
put on the upper gates. The' capstan platfor 



gate 







plank 




Forty linear feet of coping timbers and three cross-ties were framed, placed, and 

'hand-: 


rorty 

secured; one spar, three 
winp.walls repaired. 


Tails, and two gate-fenders were pat on, and the upper 


ere were purchased and expended 575 feet B. M. of pine lumber. 


(II) KAUKAUNA CANAL. 

Blight repairs were made to the right bank of the fottrth level. In the fifth level a 
leak and washout, through the right bank, was repaired, caused principally by m 
open seam in the bed-rock. The riprapping was removed, the seam closed by i i g 
©He barrel of Portland cement, the washout filled with clay, well puddled, and till* 
riprapping replaced. 

(12) KAUKAUNA DAM (NKW). 

Mo work was done on this dam during the year. The open sluiceway near the mid¬ 
dle has no arrangement for closing it in low water, by needles or otherwise. 



COMBINED LOCKS (NEW). 



were 






the valve-shafts were 




In the second level repairs to canal bank were completed, 27 cubic yards of clay 
were placed, and 25 cords of stone riprapped. 

(16) LITTLE CHUTE DAM (NEW). 

Four hundred and thirty-two needles were framed isind placed in the weir. A leak 
at the abutment was t ped, and low places between the abutment and the ad¬ 
jacent mill-flume were filled in. 

There were purchased and expended 4,723 feet B. M. pine lomber. 

(17) UEDAB8 loci: (old). 

Tllie planking of the left nide-wall was repaired, iind two gate spars made and at¬ 
tached. 
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(18) CXDARS DAM (NEW). 

The coffer.dam pot in near the right end of this dam was raised 3 feet and straight¬ 

ened ; 230 linear feet of low clay coffer-dams were built around the side of the abut- 
ment, the water kept out by constant use of a centrifugal pomp, loose rock and gravel 
taken oat to bed-rook, foundations laid, and the abutment laid up with pitched-face 
•tone and cement mortar. An embankment 12 feel, wide on top,, with side slopes of 1, 
on 3, containing 3,8115 cubic yards of clay, well puddled, and its top raised to a height 
of 3 feet above extreme high-water level, was bqilt between the abutment and the 
right bank of the river; 1,338 cubic yards of backing to the main clam were put in, 
24 cords of rubble-stone were placed in the dam, the paving of the front and rear 
•lopes repaired, and a leak near the left abetment stopped. 

There were received for this work 523 linear feet of pitched-face, 270 linear feet of 
dimension, 1,602 cubic feet of backing stone, and 24 cords of rubble, 5,273 feet B. If, 
pine plank, 400 pounds of nails, and 105 barrels of cement. 



APPLETON LOWER DAM 




A leak at 
abont two-thinls o 
low-water season. 




was stopped, rue coping 
length of the daw, and will have to 


APPLETON 






Extensive repairs were made to this lock, as follows: Crib coffer-dams were 
ut in above and below, ice cut and removed, and the water pumped out. The cop- 
g timbers, planking of the walls, and the upper tiers of posts were removed and 
replaced by new. The gates were taken out, repaired, and rehnng. The hollow 
quoins were removed and new ones framed, replaced, and well backed with stone. 
Both miter-sills were repaired and securely bolted to bed-rock. The npper recess 
walls were replanked, the bead-walls relaid, and the upper and lower winwalls re¬ 






in the canal bank near the head of the lock was filled. The coffer- 
mi were taken ont and the plant stored. 

There were purchased and expended on this work 82,649 feet B. III. pine lumber, 

3,272 feet If. III. white.oak timber, 1,303 pounds of drift.bolts, 586 pounds of screw- 

bolts, 2,947 pounds of spikes, 800 pounds of nails, 845 pounds of iron, 802 cubic yards 

”45 barrels of cement. 

(21) APPLETON THIRD LOCK (OLD). 

The old gates were removed and new ones were built and hung. Cast.iron caps, 

hand.rails,.and one diamond block were placed, 18 cubio yards of clay were filled in 

near the waste.wier, and 13 cubio yards of stone was relaid in the head.walls. 

There were purchased and expended 20,174 feet B. III. white.oak timber, 3,684 feet 

B. M. pine planks, 3,696 ponnds of iron, 910 pounds of castings, and 900 pounds of 

(22) APPLETON SECOND 



The walls 




repointed 
expended five barrels 



cement, 
cement. 



LOCK (NSW). 

One of the upper capstan platforms was raised and repaired. 



APPLETON UPPER DAM (NEW 


The planking of the sluice-gates in places where it had been broken by ice daring 
the winter was replaced by new, and slight repairs were made to the working gear. 

(2$) ALTERING MEN ASHA DAM (OLl>). 

No work has been done since its suspension by order of the circuit court of Winne- 
bago County, Wisconsin. 

(26) MKNASHA LOCK (OLD). 

Owing to the dangerous condition of tills look, navigation rough it was suspended 
on the 23d of October, 1884. Crib coffer dams were put in abo v e and below, and the 
water |immpcNl out. The gates and hollow quoins were remove!, repaired, and re- 
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stripped, and 8,978 superficial tmt wet® 
in the chamber walls, new posts and cop- 
i walls, and the for©'.bay wan repahefl* 


placed. I., crib was built und placed to (support the lower miter-sill, the timber plat¬ 
form under the upper on© was repaired, and both miter-silk were (securely bolted. 

Portions of the floor and side walls were stri 
double planked, 14 iron tie-rods were placed 
ing were put in the upper and lower recess 
The breast wall was lowered 1,75 feet, and the head and upper and lower wing-wall® 
were repaired. The washout under the lower miter-sill, ana below it, was filled with 
hard-pan and stone, and an apron 50 feet long, double-planked, was built between the 
lower wing-walls. The lower recess-walls were underpinned with concrete and partly 
replanked. The eapstiiD platforms fiui spars were repaired, hand-rails put on an 
the gates, the coffer-dams removed, and the plant stored. 

There were purchased and expended on this work 70,297 feet B. M. pine and hem¬ 
lock lumber, 590 feet B. M. white oak timber, 5,700 pounds of spikes, 600 pounds of 
nails,£24 pounds of iron, 884 pounds of screw-bolts, and 209 pounds of drift bolts. 



DREDGING. 


■n 

coffer-da 



in the backing to the lower coffer-dam at Menasha Lock to the 
and main dam at Cedars, und removed the coffer.dams at Menasha and 

Appleton Fourth Locks. 

IMPROVING FOX RIVER. 




ALTERING LITTLE K AUK AON A DAM (NEW). 

For the purpo 
reduce the pres* 
or'needle weir, 

commenced. A pile coffer-dam 14(1 feet in length has been put in, and the work of 
cutting down the dam and building the apron is begun. The crest timbers, stringers, 
and plank, for a length of 120 feet, have been removed. 

There has been purchased, and received for this work, 27,985 feet B. M„ pine l um bar, 
850 pounds drift-bolts, and 150 pound® of spike®. 

KAUKAUNA QUARRY. 

,/ 

Work was resumed July 6, 1884: the pump and engine were plaoed, and the water 
pumped out. There were stripped and hauled away 8,097 cubic yards of hard-pan, 
30,392 cubic feet of backing, and 37,177 of dimension stone were taken out and trans¬ 
ported to the stone-yard; 9,475 linear feet of stone were dressed pitched-fade for tacka 
and dams, and the coping-stones for a new lock At Menasha, 2,806 superficial feet 
19 inches thick, were busb-bammer dressed. 

Work was suspended on the 84th of November, 1884, and has not since been 
earned. 

There were reoeived 943 feet B. M. pise lumber, 244 pounds of iron, and 85 porttdh 
of tool steel. 

K A UK A UNA FIRST LOCK (NEW). 





Ninety-three linear feet of wall and 50 of steps coping were laid and doWeldd, 
twenty stone steps were set, and 4 cubic yards of masonry laid in the lower wing- 
w ill Is; two iron snnbbing-posts, four iron suspension columns, one iron capstan, air 
valve-gearings, and four gate-spars were placed aud secured, and iron caps put on 
heel and toe posts of gates. One capstan platform was built, amici the columns, poets, 
spars, &c.. were painted; 4,886 cubic yards of clay embankment were placed In rear 
of the walls, completing the construction of this look. 

There were purchased and expended six maneuvering gears, 169 ponnds of iron, 17 
pounds of nuts, 2 kegs spikes, 5 gallons asphaltum, 37 pounds white-lead, and 2 gal¬ 
lon i of boiled oil. 

(4) ALTERING LITTLE CHUTE FIRST LOCK (OLD). 

This lock is used as a guard and iu high water an a lift-lock, to reduce the pressure 
on the gates of the next lock below. In addition to making the repairs required, the 
hone! of th© lock was raised above the level of extreme high water. 

A crib coffer-dam was pat in above the lock, and a drainage.ditch excavated through 

rock and gravel to the second lock;. The gates were removed, repaired, and rehuug, 

ont and eolaoed bv new ones, well backed, andthi 


taken 


sills repaired and seonrely bolted to bed-rook. Old planking-posts, girts, and c 
timbers were removed and replaced by new, and six anchor-l>olts were inserted 


miter* 


and coping-- 


tiw 


APPENDIX II—REPORT OP CAPTAIN MARSHALL. 2037 


tide vails. The head vails were taken down to depth of • fleet and rebuilt to a 
height of 18 inches above that of the old onetg with cement, nmawnry, and dry stone, 

backed with clay well puddled. New crib wing.walls, in extension of the head walls, 

were put In, filled with stone, and planked on” hot h sides, and the right upper bank 
▼as raised and rip rapped. A portion of the breast-wall was taken down and relaid 

with cement masonry. . New capstan platforms were bnilt, gate.spars framed and 

placed, fenders and cast-iron caps put on pates, and new snubbing.posts placed. The 

lock-chamber was cleaned on t and the coffer-dam removed. 

There were purchased and expended on this work 60,813 feet B. M, dressed pine 
plank, 50,400 feat B. II. pine lumber, 3,4(1# pounds of spikes, 400 pounds of nails, 
2,612 pounds of iron, 40 pounds of steel, 1,008 pounds of iron castings, 79 barrels of 
cement, 479 cubic yards of clay, 4 cords of stone, 210 pounds of giant-powder, 350 
linear feet of safety-fuze, and 200 caps. 


ALTERING APPLETON UPPER DAM (NEW 



Taintor si nice-crates and 


pounds of whitehead, and 70 gallons 



pounds of 






The third, fonrth, and part of the fifth levels were deepened to 6 feet by excavating 
rock and removing bowlders and gravel. About 500 feet in length of the fifth level 
is yet to be dredged to complete itsdeepenir , to 6 feet; 1,663 cubic yards of gravel and 

bowlders were taken out and placed on t.ie inner slopes of the canal-bank, and 2,242 

cubic yards of rock were excavated and piled upon the banks ready for loading on 
the boats. 

There were purchased and expended on this work 830 pounds of giant-powder, 4,400 
linear feet of safety-fuze, 2,300 caps, 384 pounds of iron, 77 pounds of tool steel, and J. 
ton of blacksmith’s coal. 

(7) DREDGING. 





Wo. 2 excavated a cut in the Grignon Rapids, above Appleton, 500 feet 
to 60 feet wide, and 4 feet deep, the material removed being mostly rocks, one of 
which measured 1.5 cubic yards. On completion of this work the boat was towed to 
Henasha, and commenced dee|H>ning the canal to 6 feet; 6,88 £ cubic yards of gravel 
and hard-pan were removed. Further progress was stopped at a point where the bot¬ 
tom was composed of hard-pan and cement rock, and the work was suspended until a 
Iredge-bucket with steel teeth could be procured. The boat was towed to Appleton 
and removed bowlders, logs, &c., tbat obstructed the channel through the draws of 
the railroad bridge over the river at that point. On the 17th of September, 1884, the 
dredge was turned over to Col. J. W. Barlow, Corps of Engineers, for use on Lake 
Michigan Harbor improvements, and the crew transferred to Dredge No. 1. • 

Dredge No. I deepened the Kankauna Canal at the upper end of the first level; re¬ 
moved the coffer-dam at Little Chute Frst Lock ; deepened to 6 feet the third level of 

one mile in lenerth. and the river outlet to the Little Chute 



Lock, 




and snags 
out snags 





The turn-table 

▼as finished and a new steel mouth-piece attached to the dipper. The engine and 
machinery were set up and the repairs completed. There were purchased and ex¬ 
pended 135 screw-bolts, 71 drift-bolts, and 77 pounds of Iron. 

Steamer Henrietta,—New white-oak guards were put on, the hull was calked above 
water-line, the deck repaired, and the outside of the boat painted. Thirty-nine new 
arms and fourteen buckets were placed in the water-wheel, the rudder-post and tiller 
were repaired, and two rows of stanchions placed in the hull. 

Steam-launch General Meade .—The boat was hauled out, the boiler removed, in¬ 
spected, condemned, and a new one purchased and put in. The hull was calked and 
otherwise repaired, the engine repaired, and the boat suited, painted, and launched. 
Steam-mow Neenah. —Unserviceable. The wheel was removed, the boat fitted out 

for a quarter-boat, and towed to Little Kaukanna Dam, for use of the employ 6s on that 
work. 

There were purchased and expended for repairs to boats, six bales of oakum, two 
barrels of pitch, five barrels of salt, 900 pounds of wrought spikes, 600 pounds of nails, 
200 pounds of white-lead, 25 gallons of boiled oil, 10 pounds of lamp-black, 30 pounds 
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of iron, 500 feet B. M. white-pine flooring,'!),000 feet B. M, of dock-plank, and 1,400 feel 
B. M. of white-oak timber. 

Ninety-foot Scow .—The bcow ways hauled oat, new oak rake.timbers were pot in, and 

the Takes replanked. The sides, deck, and hatchways were repaired, and new grousexs 
and cleats made. The whole boat was calked and pitch and the scow launched. 

Sixty-foot soot p.—T he boat was hauled out. Repairs were- made to the bottom, 
sides, and deck. Thu whole was calked and pitched, and the scow launched. 

There were purchased and expended it n repait nil to sco ws 5,473 feet, B. M., of oak tim¬ 
ber, 4,632 feet, 1,1 M., of pine 1 umber, 588 pounds of iron, 7-5-0 pounds of spikes, 250 pounds 
of nails, 39 pounds cull: drift.bolts and washers, 23 pounds of screw.bolts and nuts, and 


6 bales of oakum. 


(9) SURVEYS. 


Surveys were made of the point of laud at the head of Neenah River and of its right 
bank near the Neenah Dam ; also of the vicinity of the washout at the right end of 
the Rapid Croche Dam. Test-pits were dug at Menasha Dam to determine the loca- 
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mark 







navigation was suspended by ice, when they, together with Dredge No. 1, were laid 
np at Appleton. On the resumption of navigation the dredge and the steam-launch 
were pntin commission, but the steamer Henrietta is still laid up. 

The old crib-locks have required extensive repairs daring the year, and will need 
the same from time to time until new ones are built. In replacing them I would re¬ 
spectfully suggest that they be constructed in the following order, viz: Appleton, 
third; Cedars, Little Kaukauna, Kaukauna, second; Kaukauna, fifth; Do Per©, Ap¬ 
pleton, fourth ; Menasha and Little Chute, first. The old stone lock at Rapid Croche 
should have its walls increased 2 feet in height and 10 feet in length, to give it ths 
capacity of the new locks. 

In addition to building new locks, the following work is required to be done to com¬ 
plete the improvement of the Lower Fox River, viz: To construct a new dam with 
sluice-ways at Menasha; to replace the old lower dam at Appleton by a new one ; to 
place slnice-ways in Cedar® and Rapid Croche dams, and to complete the sluice-way 
in Little Kaukauna Dam; to deepen the canals and river channel to 6 feet at low 

water by dredging and by excavating through two rock.bars; to strengthen and 

pave the canal banks throughout the line, and to build dwellings for lock-tenders. 

Respectfully submitted. 

C, A. Fuller, 

Assistant Engineer. 
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IMPROVING THE FOX RIVER. 

The operations of the year have been confined to watching the plant belonging to tbs 
improvement, which is stored principally at Portage, Berlin Lock, and Eureka Lock, 
and to keeping it in good condition. The repairs to the hulls of dredges and boats at 
Berlin Lock, which were in progress at the beginning of the year, were made daring 
the fall of 1884, as follows: 

Dredge No. 3.—Repairing and calking the sides and rakes was begun, but they wer* 
found to be in need of so extensive repairs below the water-line that work was stopped 
until the dredge could be hauled out. It will probably work the present season with¬ 
out having these repairs made. Slight repairs were made to the deck. Season check* 
in timber frame were filled, and the frame and hull wer© painted. .Repairs to the 
sluice-scow of this dredge were in progress at. the beginning of the year. It was 
found necessary to make these repairs more extensive than at first contemplated. The 
sides were cut down to the grub-stakes, and the scow above these entirely rebuilt and 
painted, the bottom recalked, and the scow launched. 
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Dredge No, 4.—Bearing piles for ways were driven ; ways were laid, and this dredge 
battled ont and raised on blocking. Ten 1-inch rods were put in across the hull. 
The ends of eight floor-timbers were spliced with sound timber. The bottom and 
sides were repaired and calked. The deck was calked. The roof and hull were 
painted, and the dredge launched. 

Dredge No. 6—The deck was repaired and calked. The hull hauled out. and one 
seam on each side below water calked. The cabin roof was repaired and painted. 
The two 70-foot pontons were out on blocking at the beginning of the year. The 
bottoms, sides, and decks were repaired and recalked, and both pontons launched. 

Barge .—The barge was hauled ont and raised on blocking. A new hog-rod was 
put in extending the whole length of the hall. New grouser frames were made. A 
2-inch lining was pnt in all aronnd the hull to stiffen it. The bottom, Bides, and 
deck were recalked. The hull was painted and launched. 

Pile-driver .—One of the stone scows from the Wisconsin River improvement was 
towed from Portage to Berlin Lock and hauled out. A new bulkhead, in addition to 
the two already in the scow, was put in, the scow recalked and launched. The ma¬ 
chinery and leads of the pile-driver were repaired and loaded on the scow. A cabin 
was bnilt over the engine. A new hammer line was purchased, and the driver, in 
good working order, was towed to Oshkosh, and transferred to the Lower Fox River. 


OPERATING AND CARE OP CANALS AND OTHER WORKS OF NAVIGATION. 

There was no interruption to navigation through the several locks during the sea¬ 
son. Such repairs as were necessary were made. One dredge was put in commission 
and worked from July 5 to November 18, in removing bars and maintaining a good 
ohannel for navigation. 

The following is a brief statement of the work done at the several localities: 


PORTAGE LOCK AND C A N A I 


-#■ 


A watchman was employed at this lock during the extreme high water in the Wis¬ 
consin River, but no work was required during the year. 

FORT WINNEBAGO LOCK. 

The hangings of the lower gates were repaired. 

GOVERNOR BEND LOCK AND DAM. 


Two tons of old hay were sunk with stone back of the lock walls to cheek, tempo¬ 
rarily, the leakage. Oak for new hollow quoins, and gates, and the irons for new 
gateB were purchased. 

MONTELLO LOCK, DAM, AND LEVEE. 

Gravel backing was put in back of both the abutments of the dam. Several low 
and weak places in the levee were raised. As the ice broke up in the spring the levee 
was watched and slight repairs made. 

GRAND RIVER LOCK AND DAM. 

Slight repairs were made to the lock and canal bauks. 

PRINCETON LOCK AND DAM. 

Seventeen cords of stone and 115 cords of brnHh, made into mats, were transported 
to the dam and used in repairing a hole caused by the settlement of the brush and 
timber, and in protecting both the abutments. 

WHITE RIVER LOCK AND DAM. 


Slight repairs were 


waB protected and the dam itself strengthened, 
cords of stone were used in this work. 


ade to the lock and canal bank. The bank above the dam 

Ninety-one cords of brush and 18 


BERLIN LOCK, DAM, AND CANAL, 

A break in the south canal bank 100 feet long, caused by the high water, was re¬ 
aired. The canal banks at several places were protected. Eighty-eight cords of 
rush, 27 cords of stone, and 232 cubic yards of earth were used in this w ork. A new 
spar was put on one of the upper gates. 

e 
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SUREST MICK AND BAM. 


qplioed 


toe-j>osts of tlie south gates of the look were cut off just above water and 


aouncl timber. 


DREDGING. 


Dredge No. 5 was fitted out and began work raising anil strengthening the Berlin 
Canal banks, building banks 1,557 feet long in the aggregate, and containing 6,676 
enbic yards. The dredge was then towed up river and worked in the channel at 
twenty-three different bam between Me tello and White River Look, excavating 
79,256 cubic yards; of this, 4,885 cubic yards were handled twice, leaving 74,371 cubic 
yards of material that were permanently disposed of. 

The tag Boscobel was employed in towing and tending Dredge No. 5, in towing 
material for repairing dams and canal banks. The Bosoobel was employed seventeen 
days on the Wisconsin River. 

respectfully, your obedient servant 

J. W. Allen, 

L. Marshall 









RKPORT 




ALLEN, 




Portage, Wis., July 13,1885. 

Captain : I have the honor to submit the following report of operations upon the 

improvement of the Wisconsin River for the fiscal year ending Jnne 30, 1885. 

No work was done chiring the year toward completing the improvement, the funds 
available be in insufficient to warrant it. The operations of the year were the care 
of the plant bmongingto the improvement, keeping a record of water elevations, and 
some repairs to the works already constructed. 


IMPROVING THE WISCONSIN RIVER. 



* 

Tin© boat®, scows and tools belonging to the work were stored at Portage In charg® 
a watchman during the year, except as they were needed for protecting existing 
work and for surveying purposes. 

The upper works and decks of the steamers Winneconneand Dekorra, were painted, 
as were also the roofs of quarter-boats No. 1 and No. 2. Records of the stage of 
water were kept at Portage during the year, and at Dekorra and Merrimack during 
seven months that the river was free from ice. 
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gauging. 

Preparations were made and a party waus organised for taking a aeries of obuerva- 
tioDS for discharge of the river. Four gauging sections, at Portage, Dekorra, and two 
intermediate points, were staked out, and gnagea at ©acta section were established, ill, 
sudden anil unexpected rise in the river, beginning the last of August, just as th© party 
was ready to commence taking observations, and amounting to 5 feet in fifteen days, 
interfered with this work and prevented satisfactory results being obtained. Report 
from the head-waters and heavy rains indicating a Icing, continuance of high water, 
the party was dischargee!, Th© river remained at too high a stage for gauging ob¬ 
servations until it was closed by ice. 


OPERATING AND CANE 07 CANALS AND OTHER WORKS OF NAVIGATION. 


Work of putting in good condition those of the win 
Dekorra which needed repair was heiruu August 20. 


dams between Portage and 





ed repair was begun August 20. 
ion, and a good navigable channel 
settled somewhat, and in two or thi 


>rtag< 

The dams, in general, were 
was maintained by them. A 




Seven hundred and sixty-trine cords of brush were cut and made into fascin 
cords of stone were purchased, 240 cords of brush, and 40 cords of stone were v 
repairing eight dams. The high water impeded the work on these dams early i 
tern her, and compelled the abandouient of all work of repairs September 13, t 
some of the brnsii was cut after that date. 

The tng Boscobel was transferred from the Upper Fox River to the Wisconsin 
and worked seventeen days in towing material for the repairs to dams, and in 
ing the gauging party. The steamer Winneconne was fitted out and employed 
same work a short time. 

Very respectfully, yonr obedient servant, 

J. W. Allen, Jr., 

Over 

Capt. W. L. Marshall, 

Corps of Engineers, U. 8. A . 




River, 
assist- 
in the 


BBPOBT 



BOARD 


ENGINEERS, 


United States Engineer Office, 

Milwaukee , Wis ., September 17, 1884. 

Sir: The Board of Engineers constituted by paragraph 1, Special 
Orders No. 98, headquarters Corps of Engineer, August 8, 1884, has 
the honor to submit the following report: 
























wnsm rivers, Wisconsin, contained in the river and ^ harbor act of 

necessary to purchase to carry into effect these recommendations in ac¬ 
cordance with the proviso attached to the item for improving Fox and 
Wisconsin rivers, Wisconsin, contained in the river and harbor act of 
July 5, 1884. (8) To direct its attention to the navigation of th© Fox, 
and state its recommendations of the depth required by commerce now 
or in the near future existing in the Upper Fox and in the Lower Fox, 
and also its recommendations upon the expediency of replacing the 
present wooden locks, in whole or in part, with stone. 

The provisos attached to the river and harbor acts referred to are as 
follows: 

ACT OF AUGUST 2, 1882. 

Provided, That the Secretary of War shall, without delay, cause th© channel of 
the Lower Fox River, between Lake Winnebago and the upper Government dam at 
Appleton, to be restored to its natural width and capacity, and shall cause such 








2042 


REPORT OF THE CHIEF OF ENGINEERS. U. S. ARMY. 




ohanges and alterations to be made in tbe dams at Menasba and Appleton, not in- 
consistent with security to navigation, as may be necessary to reduce to and main¬ 
tain the waters of Lake Winnebago and Little*Butte des Morts, respectively, at their 
natnirnl height; and a anfflcient amount of said sum appropriated is Dilute immediately 
Available. 

act m jolt 5, 1884. 

Provided, That in order to carry into effect the river and harbor act of Angus! 

second, eighteen hundred and eighty-two, for lowering the water in Lake Win no. 

bago, the Secretary of War is hereby authorized to acquire for the United States by 

purchase, voluntary or by condemnation under the laws of.Wisconsin, as the case 

may be, the necessary lands and sites at the II on ash a Dam, and so much of the fore. 

going sum hereby appropriated as may be necessary may be used for such purpose. 

The Board visited the Fox River and examined its navigation through¬ 
out and made special examination of the Keen ah and Menasba outlets 
to Lake Winnebago and the constructions impeding the discharge of 
these outlets, and examined into the circumstances which probably in¬ 
duced the passage by Congress of the provisos quoted above.A.s these 

circumstances and facts relating to the proviso in the act of Angust 2, 
1882, and the action of the Secretary of War in compliance therewith, 

for.th in the papers submitted to the Board, viz, Senate 

Ex. Doc. No. 53, Forty.seventh Congress, first session, House Ex. Doc. 

No. 93, Forty.seventh Congress, first session, Senate Ex. Doc. No. 92, 

Forty eighth Congress, first session, it is not considered necessary to 
recount them in detail here further than is necessary to explain the 

recommendations made in this report. In the autumn of 1881 an ex. 

traordinary flood occurred in the streams emptying into Lake Winne. 

bago, which raised the waters of the lake to an unusual or abnormal 
height, causing great damage to the cities of Fond da Lac an 1 Oshkosh, 
and to the farming and other interests of the inhabitants dwelling along 
the shores of Lake Winnebago and of the Fox and Wolf rivers. The 
natural outlets of Lake Winnebago, the Menasba and th© Neenah chan¬ 
nels, were and are both obstructed by dams. The former channel was 
also narrowed by a causeway, and by mills projecting from the canal 
embankment into the channel, which contracted the width of this out¬ 
let from about 420 feet to about 182 feet. The effect of these dams and 
encroachments upon the channel was to increase the height of the flood, 
and to prolong the duration, and thus increase the damage to property 
subjected to the high water. To prevent the recurrence of such disaster, 

and at the same time to injure sis little as possible the interests of navi. 

eems to have been the object of the proviso attached to the act 
of 1882. Immediately after its passage a Board of Engineers was consti¬ 
tuted to examine into the requirements of this proviso and to report what 
changes in the dams, &c., were necessary to comply with the act. The con¬ 
clusions of this Board are stated in their reports contained in Senate Ex* 
Doc. No. 92, Forty-eighth Congress, first session, and, in effect, were: 

(1) That the interests dependent upon the water-powers developed 
by the dams at Menasha, Neenah, and Appleton are too great to per¬ 
mit the channel of the Lower Fox Kiver between Lake Winnebago and 
th© upper Government dam at Appleton to be restored to its natural 
width and capacity, since this would necessitate the destruction of prop¬ 
erty of immense value that is in itself no injury to navigation, 

(2) That to prevent a recurrence of similar high water in Lake Win¬ 
nebago and Little Lake Butte des Morts, certain changes in the dams 
at Appleton, Menasha, and Neenah were necessary; t. e., that the dams 
should either b© lowered or that ample sluices should be placed therein 
to discharge th© surplus water and lower the head of water on the clams 
at floods. The changes recommended in the Appleton Dam, which in* 
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voiced the coBetr ictior of ample sluices, were completed. The Neenah 
Dam is private property, and in this darn sluices have been placed by 
the owners. At Menasha the dam wans lowered 18 inches for a length 
of 182 feet in 1882, and flush-boards of the same height, removable at 
high stages, were placed thereon; but when work began at removing 
the embankment at the right of the dam to lengthen the spill, it was 
stopped by an injunction from the circuit court of Winnebago County, 
Wisconsin, on the application of Alexander Syme and Mary Syme, who 
claimed that their property would be injured thereby by the backing 
up of the water in the tail-races of their mills, due to the overfall from 
the dam. 

The suit is still pending and the injunction is still in force. The mills 
that it is claimed will be damaged by any further changes in the Me¬ 
nasha Dam, are situated immediately iu rear of the present dam, 
founded in whole or part within the channel-way, but on submerged 
land owned or claimed by Syme, and are not obstructions to navigation. 
The matte? of altering the Menasha Dam, to give an increased discharge 

Menasha Channel at high stages, being in this condition, and there 
no money available for compensating the owners for injury to pri¬ 
vate property, Congress at its last session attached the proviso quoted 
above to the river and harbor act approved July 5, 1884. 

The Board of Engineers consider it evidently the intention of Con¬ 
gress, in passing these provisos, that the dam at Menasha shall be so 
lengthened and modified as to allow, as near as practicable, the natu¬ 
ral or full discharge of this channel at high water, to prevent the recur¬ 
rence of floods similar to that of 1881, and that it has appropriated 
money to extinguish auy conflicting private rights and claims. 

It is considered by the Board that the interests of the mannfactnrin 
establishments at Menasha and Neenah, dependent upon the water- 
powers at the outlets of take Winnebago, are such that they wjll not 
allow, without compensation, any diminution of their available water¬ 
power during ordinary stages of water. Nor will the present condition 
of navigation permit any lowering of the dams at the outlets of Lake 
Winnebago. The Board therefore recommend, in addition to the work 
already done, that the dam at Menasha be rebuilt just below the site of 
the present dam, across the full width of the Menasha Channel; of the 
same height as the present dam, with flush-boards, and that at least four 
sluice-ways 20 feet wide each and 7 feet deep, closed by gates of the same 
kind as at Appleton, be placed in the dam near the left bank of 
river; and that when the new lock is built at the lower end of the canal, 
the present site of the old lock be used for additional sluices to be opened 
at high water. These modifications at Menasha will give a fixed weir or 
“spill” ,316 feet in length instead of 182 feet, and, iu addition, sluices 
having a total width of 80 feet and a depth of 7 feet. The sluices at the 
end of the canal will still further increase the sluice capacity. The dam 
as recommended will be 420 feet between abutments instead of 182 feet, 
as at present. 

% At Neenah it is considered that the preseut dam and sluice-ways, 'be¬ 
ing private property, cannot be modified by the United States. The 
length of weir and sluices seem sufficient in the present condition of the 
channel; but, to increase the discharge through this channel and over 
the dam, which is lower than the Menasha Dam, the Board recommend 
that the Neenah Channel be enlarged by dredging off the point on the 
left bank, at the entrance, about 400 feet, and that the point on the right 
bank, just above the Neenah Dam, be dredged and the channel widened 
about 50 feet. At preseut the Neenah outlet is choked at the entrance, 
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which prevents the full capacity of this lower channel, as modified by 
the Neenah Dam from being attained. A fixed weir with sluice-ways 
is recommend 1 for tbe Menasha Dam instead of a movable crest, be 
cause the sluices can be more easily maneuvered and the level of Lake 
Winnebago more certainly controlled than by the use of flush boards 
The latter arrangement requires for facile use a bridge over the dam, 
and the boards are exposed to destruction by ice and drift. 

It is understood that it is the intent of the act of 1882 that the rela¬ 
tive levels of Lake Winnebago and Little Lake Butte des Morts shall be 
so maintained as to interfere with water-powers and private rights at# 
Menasha, Neenah, and Appleton to the least degree consistent with the 
interests borderiug Lake Winnebago and those of navigation. This 
object can be more certainly fulfilled by sluices in tbe dams at Menasha 
ami Appleton to be worked in conjunction than by the use of 
crests. 




thereon must be 
, 2, 3 f town of Men 
The City or Eagle Mill. 

( ») The Coral mill site and mill at the middle of the proposed dam. 

(4) The land at the point at the left bauk at entrance to the Neenah 
outlet. 

(•">) The point (50 feet wide) above the right abutment of the Neenah 
Dam. 

The recommendation for the widening of the Neenah Channel is in¬ 
tended simply to indicate that an additional amount of water can be 

, if required, through this channel without further altera- 
in that darn, or without constructing additional sluice-ways. 

The Neenah Dam is lower than the Menasha Bam, and of greater 
length, but the entrance to that channel is contracted, so that the full 
beuefit of this larger and lower weir is not now attained. Dredging, 
as indicated, will remedy this defect. 

With reference to tbe navigation of the Fox and the requirements 
thereof, the Board have to report that at present there is 3 feet availa- 

b 





Winnebago. Below Berlin tbe freight business is already large and 
will greatly increase as soon as continuous navigation can be assured. 
Even in its present uncertain condition the Fox River is of great value 
in regulating freight rates by rail to all points reached by it, aud it is 
the opinion of tbe Board that the navigation is worthy of maintenance 
and improvement. The freights carried consist mainly of coal, salt, 
lumber, stone, lime, and other building material and manufactured ar¬ 
ticles. The continual failure of the old structures necessitate frequent 
suspensions of navigation for repairs, and the resulting uncertainty in 
the minds of those desiring to put boats in tbe Fox River trade has 
meted to retard the development of river traffic, which can only be 
remedied by a completion of the improvement in a permanent manner. 
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After considering the present rad the probsible amount of oominerob 
of the river, the following recomu endations are respectfully made; 

(L) That from Portage to Montello a depth of 4 feet of water at low 
water tie maintained, and that the old wooden locks, four in number, be 
thoroughly repaired and preserved for the present. 

(2) That tire channel between Montello and Lake Winnebago be 
deepened by dredging to 6 feet and widened to 100 feet. 

(3) That the channel of the Lower Fox be deepened by dredging 1 and 
rock excavation to 6 feet throughout, and that the old wooden lift- 
locks, eight in unmber, be replaced as rapidly as practicable by per¬ 
manent works of stone; also, that the old timber lock at Little Chute 
be repaired and used as a guard-lock. 

It is the opinion of the Board that on account of the faulty construc¬ 
tion of the old locks they cannot be economically repaired and main¬ 
tained when of considerable lift, and that the navigation of the Lower 
Fox is of sufficient value and importance to justify the construction of 



Kespectfu 





Ohirp op Bnohobbrs, 1J, Isi. 


O. M. Poe, 

Lieut Cot of Engineers. 

Wm. E. Merrill, 

Lieut Got of Engineers. 
J. W. Barlow, 

Lieut Cdt *f Engineers. 
W. L. Marshall, 

Captain of Engineers . 


LETTER OF THE CHIEF OF ENGINEERS. 





Chief of Engineers, 
United States Army 




December 8 






hundred and sixty thousand dollars, of which sum ten thousand dollars are to be used 


for maintaining the channel between Depere and Green Bay : Provided, That in order 

to carry into effect the river and harbor act of August second, one thousand eight him. 

dred and eighty-two, for lowering the water in Lake Winnebago, the Secretary of War 

is hereby authorized to acquire for Ik United States by purchase, voluntary or by con. 

deni nation under the laws of Wisconsin, as the case may be, the necessary lauds and 
sites at the Menasha Dam; and so muck of the foregoing sum hereby appropriated as 
may be necessary may be used for such purpose. 


Will the sanction of the Secretary of War a Board of Engineer offi¬ 
cers was constituted to consider and report as to what works should be 
constructed and what changes should be made in existing works to 
carry into effect the proviso attached to the item for improving Fox and 
Wisconsin rivers, Wisconsin, contained in the liver and harbor act of 
August 2,1882; and also to report what lands and structures it will be 
necessary to purchase in order to carry out these recommendations in 
accordance with the proviso attached to the item for improving Fox and 
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Wisconsin rivers, Wisconsin, contained in the river and harbor act of 
July 5,1884, above quoted. 

In connection with the subject of improving the rivers referred to, 
and in view of the improbability of the original project for making a 
through line of cheap transportation by way of the Fox and Wisconsin 
rivers from the Mississippi River to the lakes being* carried out, the 
Board was directed to consider that question, and also give its attention 
to the navigation of the Fox River, anti submit recommendations as to 
the depth required by commerce now, or in the near future, existing in 
the Upper Fox and in the Lower Fox, and also its recommendations 
upon the expediency of replacing the present wooden locks in whole or in 
part by stone structures. 

The Board, acting upon the foregoing instructions, has presented a 
report, which is herewith respectfully submitted. The full and careful 
consideration it has given the subject add great weight to its condu- 


lious, which 
I 


em to me to 






may 
for in 



necessary 
river and 



I concur. 

undertaken 
under the 

at 
July 


laws of Wisconsin, 
the Menasha Dam,” 

5, 1884, as follows : 

(1) Lots 1, 2, 3, town of Menasha. 

(2) The City or Eagle Mill. 

(3) The Coral mill-site and mill at the middle of the proposed dam. 

(4) The land at the point at the left bank at entrance to the Neensili 
outlet. 

(5) The point (50 feet' wide) above the right abutment of the Neenah 
Dam—these lands and sites being necessary to the carrying out of the 
recommendations of the Board. 

There being, however, no estimate submitted as to the cost of the 
lauds and sites, it is suggested that no money be expended upon the 

recommended by the Board until the coat has been ascertained. 
In connection with this subject attention is invited to the letter of the 
Hon. Philetus Sawyer, United States Senator, and to the memorandum 
of mill-owuers inclosed therein, agreeing that they will not in any man¬ 
ia t erf ere with the work of widening the Menasha Dam, &c., accom¬ 
panying the report of the Board. 

Very respectfully, your 

John Newton 

6 











indorsement. 1 


The recommendation of the Chief of Engineers is approved. 

By order of the Secretary of War. 

John Tweedale, 

Chief Clerk. 

Was Dkpaptment, December 10,1884. 
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APPENDIX JJ 


IMPROVEMENT OF THE HARBORS OF CHICAGO AND CALUMET,ULLINOI8— 
IMPROVEMENT OF ILLINOIS AND CALUMET RIVERS—SURVEYS FOB 
HENNEPIN CANAL, AND FOR THE ENLARGEMENT OF THE ILLINOIS 





t 


1, Chicago Harbor, 
1 Calumet Harbor, 



. Illinois River. 

. Calumet River. 


EXAMINATIONS AND 



For Hennepin Canal, and for the en¬ 
largement of the Illinois and Michi¬ 
gan Canal. 

Wolf Lake, Indiana. 

Fyr ship.canal from Calumet River 

Lake Calumet. Illinoia. 


Calumet River, I Hi noli, from a point 
half a mile east of Hammond to the 
forks of the river. 


General 




United States Engineer Office, 

Chicago III ., July 27,1885. 

the honor to transmit herewith annual reports for 
charge for the fiscal year ending June 30,1885. 
temporarily under the charge of Maj. Thomas II, 

sick leave from December 19,1884, to 


m 





IMPROVEMENT OF HARBOR AT CHICAGO, ILLINOIS. 

The project of improvement now in coarse of execution at this harbor 
was adopted in 1870, and modified in 1878. The objects sought are, 
first, the formation of an outer harbor adjoining the entrance to the 
Chicago River, and designed, also, to furnish increased commercial facili¬ 
ties by relieving the river from its overcrowded condition; second, the 
creation of a harbor of refuge affording a good * chon e in deepwater 
and safe access to the outer harbor and river. 
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BXTEBIOB BBEAKWATEB. 

The first crib for this work was sunk in position in July, 1881, and at 

the end of the fiscal year eliding' Jane 30,1884,3,23(1 linear feet of crib. 

work had been sunk in position and the superstructure built to various 
heights over the entire structure. For a space of 2,336 ieet the super¬ 
structure was built to the required height: over 500 feet, to a height of 
four courses; over 200 feet, to a, height of three courses, and over the 
remainder, to a height of two courses* During the past year the follow¬ 
ing amount of work was accomplished: 

Seven cribs, each 100 feet long, were completed and sunk on the east¬ 
erly end of the breakwater. One of these cribs was made to lake the 
place of Crib No. 9, destroyed by the storm of October 4, 1881. 

% m m m m , a m m m m . m » • jj| 

(rlits, and retained 
eason. 




17, 1884, was 


were 

No. 6, cut down to a depth of 10 feet below the water on 
June 7, 1884, by steam-barge Milwaukee, and other repairs were made 
to different parts of the work, due to the damage caused by collisions 
of vessels. 

In addition a large portion of the work was refilled with stone 
up the loss during the preceding winter. 

Advertisements inviting proposals for about 2,167,000 feet B. M. 
liber for breakwater construction were published November If, 1884, and 
opened December 9, 1884, and contracts awarded as follows: 

Chauncey E. Mitchell, hemlock timber lb eight cribs, at f 10.44 per 
thousand feet. 

Leatham & Smith, pine timber for eight cribs, at (12.50 per thousand 





Five thousand six 



and sixty 


and ninety-two hundredths 
cords of stone were purchased under an agreement with the Bodeb- 

Stone Company, dated Angnst 1, 1884, at a price of 



r. ueorge C. 
exterior breakwater 
After 










interrupted by 

, which was built and sunk upon the 
differed from the other cribs iu construction only by the omission of the 
foundation courses, the stone filling of the old crib being used as the 
new foundation. Cribs 33,35,36,37, and 38 were also finished and sunk 
in position. These cribs were built, sunk, and filled as all the other 
cribs of the work had been, though the depth of water was somewhat 
greater on. the easterly than on the westerly section. 

On the 8th of October a violent northeast storm prevailed, and all 
the cribs as above, except No. 34, were more! or less settled, ami their 
general alignment greatly disarranged by the careening of the cribs as 
they settled. The stone in these cribs, which before the storm was 
level with their tops, had settled to the depth of several feet. With 
the view of bringing their tops above the water*surface, work was con¬ 
tinued upon the settled cribs m long as the weather would permit, but 
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it the dose of the season they were more or less under water. Crib 39 
wm sunk afterwards, and, profiting by the experience of the other 
fork, several additional courses were added to this crib iu order to 
iring' the top above water level should another storm occur. 

On the 17th of November a northeast gale with heavy sea occurred, 
rod upon its subsidence it was found that this crib had acted like the 
fibers, in settling and careening. Under these gales and heavy seas 
rib No. 34, which had been sunk upon the stone foundation, retained 
is stability and correct level. The action of these cribs under a severe 
form suggests a modification in the construction of the foundation of 
he remaining cribs for the work with a view of obtaining greater sta- 
filifcy and less liability to damage from the action of heavy seas. The 
pbject is now under consideration, and as no work will be done this 
fcason the matter will be fully worked up and laid before the Depart- 





HARBOR* 



The present project contemplates dredging the outer harbor to a depth 
£16 feet, the westerly limit of dredging being the dock line established 
the Board of Engineers convened by Special Order 168, Chief of 
iDgineers, August 3, 1871, the area included being about 276 acres, 

he original depth of which varied from 16 to 19 feet. The remainder 
f the sheltered area will be reserved for piers and slips, and comprises 
185 acres, making the total lake area included within the limits of 
liter harbor 455 acres. The contract with the Green Bay Dredge and 
Hie Driver Company, entered into June 21, 1883, was completed, and 
r contract entered into September 15, 1884, with the Ch cage 
Dredging and Dock Company, for dredging 21,6(16 cubic yards, in accord¬ 
ance with advertisements inviting proposals, dated July 26, 1884, and 
opened September 2, 1884. The price per cubic yard was 23J cents. 
Work was commenced at once and the contract completed October 7, 
1884. The amount of material yet to be removed is about 267,666 cubic 







For the purpose of continuing the work on the exterior breakwater 
and dredging in the outer harbor the sum of $225,666 is asked. 

Money statement . 

July 1, 1884, amount available........ $7,104 69 

Amount appropriated by act approved July 5, 1884 .. ... 100,000 00 

December 4,1884, received on account of judgment, schooner Two Fannie® 77 76 

107,182 46 

July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1, 1.884.. $79,127 07 

July 1, 1885, outstanding liabilities.... 23,63*2 00 

- 102,759 07 

July 1, 1885, amount avail able.......... 4,423 38 

129 ENG 
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Amount (estimated) required for completion of existing project...... ...$284,000 

jfitablv expended in fiscal year endingj 


Amoun t that can be profitably expended in fiscal year en 

liauce with requirements of section 


Submitted in compliiiii.ce 
harbor acts of 1866 and 1867. 


une 30,1887 225,000 
of river and 


Or 

OO 


Abstract of proposals received ani opened September 2, 1884, for drciging Chicago Harbt r t 

Illinois. 


Names of bidders. 

Prioe per 
cubic 
yard. 

[Remarks. 

Green Bay Dredge and Pile Driver Company .......... 

S fatt Cm fl mmmmmmmmmmmmrnm mmmmmmmmmmmmmmmmmmmmmmmmmmmmmw m m » m m m 

Chicago Drodgiiig Mid Dock Company ... 

Cents. 

24* 

24 

24 

*2Si 

Lowest bidder. 


* 





Names of bidders. 

Pine tim¬ 
ber per 
1,000 feet 
B. M. 

Hemlock 
timber per 
1,000 feet 
B. M. 

oribs bid 

Remarks. 


Pine. 

Hem¬ 

lock. 

Ju S. Packard .................. 

§14 50 

$10 50 

8 

8 

w 

Leatham & Smith............... 

*12 60 

10 50 

8 

8 

Omitted to sign individual 






names. 

Cbanncev IE, Mitchell........... 

18 M 

*10 44 

8 

Q 


Rinlev Sc Sou.................... 


Ill 45 


8 

Proposal not dated. 

Wl E. Hutchinson .............. 

15 40 

11 00 


2 

Ii> man & Be Pnoser... 

15 75 

12 75 

8 

8 


George Hannahs. 

10 75 

13 00 

4 

4 

Failing contractor. 

Petrie Lumber Company. 

14 95 

10 74 

i 5 

5 

Guarantee not dated. 

T. It. Lyon, by Elijah H. Hub* 








• » m » m » m m m ™ «> • 

8 

1 9 .. . . 

Informal. 

Claries B..Cromby & Co. 


IB 95 

8 

8 

Do. 




Contractors. 

.inltP | 

IHte. 

Expire*— 


Green Bay Dredge and Pile- 
Driver Company. 

Chicago Dredging and Dock 
Company. 

Cbauncey E. Mitchell.. 

Leatham St Smith.. 

Timber. 

... .do. 

June 21,1883. 

September 15,1884 

December 26,1884. 
January 2,1885... 

September 4, 1884 

Close of season of 
navigation, 1884. 
September 1,1885 
September 1,1885 

Completed. 

Do. 


COMMERCIAL STATISTICS. 


Chicago is a port of entry in the collection district of Chicago. There is a light¬ 
house on the shore end and a beacon-light on the lake end of the north pier. There 
is also a beacon-light on the south end of the easterly 'breakwater. 


Number of vessels entered during the fiscal year ..................... 9,653 

Number of vessels cleared during the fiscal year...................... 9,759 

Total tonnage of vessels entered and cleared.... 6,617,277 

▲mount of revenue collected.... $4 163,531 72 
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J.J a. 

IMPROVEMENT OF HARBOR AT CALUMET, ILLINOIS, 


The object of this improvement is to provide a safe and reliable en¬ 
trance to the Calumet River and part of South Chicago, It is pro¬ 
posed-to accomplish this by the construction of two parallel piers 300 
feet apart, projecting from the shore to deep water in the lake, and by 

dredging the channel-way between them to a depth sufficient to accom. 

modate the largest class of vessels seeking the port. This work was 
commenced in 1870, and at the close of the fiscal year ending June 30, 
1885, 3,640 linear feet of the north pier and 1,720 feet of the south pier 
had been completed, making a total length of pier-work of 5,360 feet. 
The total amount of material dredged from the harbor from the begin- 
iiiiijg* of operations in 1870 to the present time is 384,376 cubic yards. 
Advertisements inviting proposals for extending the south pier 200 
linear feet were published July 24, 1884, and opened August 30, 1884, 
and the contract was awarded to the Calumet and Chicago Canal and 
Dock Company. Work was commenced about September 30,1884, and 
completed November 25,1884. 

The old plank revetment built at the inception of the work was 
found to be in bad condition. The work of repair thereon was com¬ 
menced in August and finished in September, during which period a 
length of 748 feet was put in thorough order. 


CONDITION OF THE 


JUNE 


1885. 


With the exception of the oldest portion of the work, built some 
twelve or fourteen years ago, the piers are in fair condition. 

The slag from the North Chicago Rolling Mills still continues to b© 
dumped along the shore in the immediate vicinity of the north pier. 

The shore line has advanced a further distance of 72 feet during the 
past year, due almost entirely, it is believed, to this cause. A report 
upon the advance of the shore from the commencement of the work to 
the end of the last fiscal year was transmitted to Congress and printed 
in House Rx. Doc. No. 36, Forty-eighth Congress, second session, but no 
action was taken thereon. The continuation of the filling np of the lake 
in the immediate vicinity of our work cannot help but cause a shoaling 
up at the end of the pier, and will call for a further extension of 
work to maintain the depth of 16 feet demanded at the entrance 
harbor. 

Amount available July 1, 1885, is $1,225.59, 
preservation of the work and in taking care of 







ESTIMATE OF FUNDS FOE YEAR ENDING- JUNE 30, 1887. 

It is intended to extend the south pier a further distance of300 feet, to 
repair a portion of the old plank revetment, and to refill a portion of 
crib-work with stone. 

These operations will complete the present project, the estimate for 
which is $21,400. 

The dredging previously estimated for will not bo required until the 
pier extension as above provided for is carried out and the effects of 
the work iu cutting off the drift of sand into the harbor is ascertained. 

Amount appropriated from commencement of work to June 30, 1885.$382,000 00 

Amount expended to June 30, 1885......... 380,774 41 
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The only contract in force during the fiscal year ending June 30,1885, 
wan that of the Calumet and Chicago Canal and Dock Company, for ex¬ 
tending the south pier 200 feet, which was completed November 25,1884. 


Money statement. 


July 1, 1884, amouut available....... $245 61 

Amount appropriated by act approved July 5, 1884......._........_ 20,000 00 


July 1, 1885, amount expended during fiscal year, exclusive of outstanding 

liabilities July 1, 1884.. • • ■»*»•• m <m m m m> m m m m m * *» m m ■••»••• • • m m m m ••••«*• ♦ m m • • m • • 


m m m m m m m 


20,245 61 
19,020 02 


July 1, 1885, amount available.. 


• m 


1,225 59 


Amount (estimated) required for completion of existing project. 21,400 00 

Amount that can be profitably expended in fiscal year ending June 30,1887 21,400 00 
Submitted in compliance with requirements or section 2 of river and 
harbor acts of 1866 and 1867. 


COMMERCIAL STATISTICS. 

The harbor of Calumet is at South Chicago, iu the collection district of Chicago. 

There is a light.house and a keeper's dwelling on the reservation, near the shore end 

of the north pier. A beacon light is maintained at the extremity of that pier to mark 
the entrance to the harbor. 

Number of vessels entered during the fiscal year.. .. 316 

Number of vessels cleared during the fiscal year ... 319 

Total tonnage of vowels entered and cleared ..... 311,385 


J J 3- 

IMPROVEMENT OF ILLINOIS RIVER, ILLINOIS. 

The project now in course of execution for the improvement of this 
river contemplates the construction of a lock and dam at each of the 
sites selected, viz, La Grange and Kampsville, and the dredging of 
the channel from the State lock at Copperas Creek to the mouth of the 
river. 


As the funds available at the commencement of the fiscal year for 
the improvement of the river would not admit of operations being car¬ 
ried on at both lock sites, the working force, with the necessary plant, 
was concentrated at the La Grange Lock. Mr. R. A. Brown, assistant 
engineer, was in charge of the local improvements. Work was com¬ 
menced early in July in pumping and clearing out the coffer-dam pre¬ 
paratory to resinming stone-setting on the lock-walls. This latter work 
was commenced July 23 and continued to December, when cold weather 
put an end to operations for the season. The work was delayed and 
interfered with at times owing to the non-delivery of certain necessary 
stone that the contractors should have had upon the ground. We were 
occasionally obliged to borrow stone from one wall to advance the work 
upon the other. The work upon the foundation of the east dam abut¬ 
ment was commenced in August and finished the following: month. 
The stone-work was then commenced and the entire abutment com¬ 
pleted in November. 





































APPENDIX JJ—REPORT OP MAJOR BBNYAURD. 2053 


The following is a summary of the work executed and the amount of 
material used during the season.: 

Cubic yard*. 


Cnt stone, dressed face .................._.............-........... - 2,080.08 

Cut stone, quarry face... 1,413,90 

8quared stone .. 4,069.10 

Backing stone...4, Cl©!} 1 .1.0 

Special stone .... ............................ .... ........................ 8*24.98 

East dam abutment...... ........ ..--- —............... 299.00 


The average cost of the stone-setting per cubic yard, including sand, 
cement, and labor, was $2.02. 

In addition to the above work several cribs of the dam foundation 
were finished inside the coffer-dam. While this work was going on upon 
the lock-walls, the plant was overhauled and put in condition for future 
operations. 



All 
upon the 



entered 
Joliet, I 


ne necessary for the completion of the lock-walls will be 
ground at the end of the present month. 

Lock .—No work was done at this point. A contract was 
to November 8, 1884, with Messrs. Sanger & Moody, ot 
for furnishing— 

Cubic yards. 


Cut stone, dressed face. 

Cut stone, quarry face. 

Special stone. 


« iisi «t « I* • isil » 1001 m rn AO W »» • W • MO OS! 000 oos » im m 

sis m m m m> rn m m m m » * w m » most m» m oooo mo® osst o« oust • 

• «ot sou ooo> uuu. uuu. uuu. soot mot oot «*» * mot mot soot mot ssOi * mot mot moo ooo soli mot 


mot 1 000' SOSO 1000' 0101 ISO' 


ooo' oooi mot' sooo ooo> «# 


« msoi 000 ' teo> msit osoi mom 


• » moo" moii • m oooi » moo> «" ■» ooit 

OSS' m oso> ess. loot mow osst m II m osst OSSI 


432 

365 

265 


PROPOSED APPLICATION 




AVAILABLE. 


The amonnt available June 30,1885, exclusive of outstanding liabili¬ 
ties was $18,592.74. This will be applied to finishing the lock-walls at 
La Grange and the care and preservation of the plant and work. 

ESTIMATE FOR THE YEAR ENDING JUNE 30, 1887. 









In the original project for the i mprovement of the Illinois Eiver by 
locks and dams it was especially recommended that the appropriations 
should be sufficiently ample to keep a full working force employed 
throughout the working season, as in that manner only could steady 
progress be made in the work of construction, aud the funds could be 
applied thereto instead of taking a considerable portion thereof to guard 
against the damage to which unfinished works are subjected during 

of suspension, as well as using more thau would otherwise 
needed for the repair and preservation of the plant and material. 

to carry on the wor 

Unfortunately this has not been done, and the best in¬ 
terests of the work are suffering thereby. The Kampsville lockfounda- 
tion has been finished now nearly two seasons, and no additional work 
has been done at that place since. The coffer-dam has been flooded and 
left to itself, To again prepare fora resumption of work will only be 
at considerable additional expense, which otherwise could have been 
avoided by timely appropriation. In like manner we have been at con¬ 
siderable expense in protecting from iujury the lock-walls, temporary 
work, plant, aud material at La Grange, during the long suspension of 
operations, and these expenses will necessarily increase as this period 
lengthens. 

From the experience gained during the progress of the Work I have 
found it advisable to make certain necessary additions to the locks at 
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both places for the better security and preservation of the work. The 
works are located at points inaccessible to ordinary travel, and the labor 
and material have to be taken to the localities at additional expense. 

For these various reasons I have revised the estimates for the com¬ 
pletion of the project, as follows: 


m » m 


To complete La Grange Lock .. 

To complete Kampsville Lock . 

To build Kampsville Dam .... 

To build La Grange Dam 
To which amount should be added the estimated cost of dredging and wing- 
dams 


mrn % m m m 


m m m m m m m m m m 


» m m 


mm mm mm mm m m m m m • «•> 


mm m m m m m m m m m m mmmmmmmmmrnmmm 


m m m m m 


m m m 


m m • m m» m m m m ■ m m 


m m m m m 


m «»i!»ai»a!i«8>g6 m m m m 


• • • » •• • • m m m m m m m 


m m m m 


Total. 

Deduct available funds and material contracted for 


Balance required to complete project 


m m m m m m m m 


m m in m m # • m m 


« nt «m» w « b • « • • * * ■ • w • m m am 


m m m m m 


m m m m • m m m 


$50,000 
290,000 
78, 000 
52,000 

270,000 

740,000 

40,000 


m m m m 


m m m m 


700,000 



July 1, 1884, amount available........ $6,135 14 

Amount appropriated by act approved July 5,1884. 100,000 00 

106,135 14 

July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1, 1884 .... $63,992 64 

July 1, 1885, outstanding liabilities .... 23,549 76 

- 87,542 40 

July 1, 1885, amount available ....... 18,592 74 

Amount (estimated) required for completion of existing project. . 700,000 00 

Amount that can be profitably expended in fiscal yearendiug June 30,1887 350,000 00 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 


Abstfact of contracts far Illinois River in force during the fiscal year ending June 30,1885. 


Contractors. 

. For— 

Date. 

Expires. 

Remarks. 

Sanger & Moody. 

Do. 

Stone.. 

• » * • Ci*0 • » m w w 

August 29, 1888... 
November 8, 1884. 

August 1, 1885.. 
June 80, 1885 ... 

Extended to October 1,1885. 


COMMERCIAL STATISTICS 


Illinois 




customs district 



New Orleans 


Freight shipped from Saint Louis, Mo., via Illinois River 
Freight received at Saint Louis, Mo., via Illinois River.. 


m» • mm m 


mi m m m m 


Tons. 

3,710 
110,955 

Number. 

170 

189 


Boats arrived at Saint Louis, Mo., from the Illinois River.... 

Boats departed from Saint Louis, Mo., for the Illinois River.... 

The amount of commerce iu the statement affords no adequate measure of the im¬ 
portance of the improvement. The State has constructed two locks and darns, situated 
respectively at Copperas Creek and Henry. This work, supplemented by the enlarge¬ 
ment of the Illinois and Michigan Canal, as now proposed, will afford a reliable and 
commodious water communication from the lake to the Mississippi River. 
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Freight received and shipped via Illinois and Michigan Canal at Chicago, Illinois. 


Articles. 


* »■ SB • 8 ® 


• • ■ • 


■ •••••I* ••#••• ■ m m m 


• ■ • • • 


• • m m m 


Flour................. 

Cora* teal............ 

Wheat... 

Corn ... 

Oats... 

lije.. 

Seeds .. 

Coal..... 

Brick.. 

Stone 

Clay (fire).. 

Sand 

Ice.. 

Machinery. 

Not enumerated. 

Drain pipe ...... 

Iron or all kinds. 

.Lumber...............«... 

Gravel .................... 

Carpenter and joiner work 
Furniture ......... 

Flooring (dressed) 

Lath.—.... 

Lime (common). 

Lime (hydraulic) 

Merchandise- 

Nails and spikes 

Oils.. ... . 

Poets and rails... 

Railroad ties . 

Shingles 


a w * « b m 


* i • i in * i» • • w i» 


m m 


m mm mmmmmrnmmmmm * mmmwmmmrnmmmm ’ ip ip ® ■> <* i* m m t 
» mim m m m m m m m m m m mmmmmrnmmmmmm » *»*»«*»*** #> 

mmmmmmwmmmmm *«*'■» i» <# m m m m m m m m m m m m > «•«••• ■• «■■»««» ■ m m m ® 
»«««,»# a#**#* mmmmmmmmmmmm > n • • ft I m m m m m «» m m m m m 

mm ■•■>••• «■*»§» * up m • ■ w m m m m m m a • • - 

ft»«fta»ft*ftBi»ft ® <ip s» ** i® *» a» as • <s» sp 8 * • ••«■•• m m m 

» m sum m + + m m m m m w • m m m m m m m m m m m mm 

*!•»■• • «• • m m a m m m > 

m ■ m m m m m * m m m m m m m m m m m • m m m 

• *» «* * * * ■ « * * « • • • • • mmmmmmwwmwmmm 


m m ss « • uoo • 


w f • a « 


m m m m 


mtammmtm mm 


mm « <m m m> m m ••»•••• v 


m m m m m m ® m m m m m * m «o> m m ♦ # # ■ m m m 

I a II t is e m § § i •««■>«• ■ ■ ■ ■ • 


m m m m m m m 


m a® m mm m m » m m m 


m • m • m m m m m m m m m m m mm * m • 


m m m m 


« *» up • ® a ® » <•> nm s# ® « » «m • s*s sp m m m m m 


m «» * m m 


O IBBB SOB' * * 


IIHI HlH «l. * » <» ® # «•*««« ffll B( • ft! • • ■ • 

» I!!! SI SB « W 8 * II® • fftft»»ft»ftftl»ft«l 


« * * * llll» 


• m • m in ■» 


lIH BUB. IBS' 


v «< >« mil' mm m » urn « nm m « 


mm nnn mm into igm * on mm mm 


mn> mm nnn mm as sss mm «» * • at * • mm Hi mm mm mi' mm « ■ mm m im> mm 
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IMPROVEMENT OF CALUMET RIVER, ILLINOIS. 

The sum of 150,000 was appropriated by the river and harbor act ap¬ 
proved July 5, 1884, for the improvement of this river, with the follow¬ 
ing provision inserted: 


That no part of said sum shall be expended until 
conveyed to the United States, free from expense, 
released from all liability for damages to 
of the Secretary of War. 




of way shall have been 
the United States shall be fully 
owners to the satisfaction 




At the present time releases have been obtained from the 
owners on the lower section of the river as high up as One Hundred 
Sixth street. As yet but few property-owners above that point have sig¬ 
nified their assent to the proposition. No work will be done until all 
have signed the necessary releases to the satisfaction of the Secretary 
of War. Should this be done in season an additional appropriation of 
$100,000 will be needed to purchase a plant and carry on the work, as 
recommended by the Board of Engineer Officers, 

Money statement 

Amount appropriated by act approved July 5,1884 ................___ $50,000 00 

July 1, 1885, amount available.......................................... 50,000 00 

Amount (estimated) required for completion of existing project........ 175,000 (JO 

Amount that can be profitably expended in fiscal year ending J one 30,1887 100,000 00 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of I860 and 1867. 
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JJ5. 

SURVEYS FOR THE HENNEPIN CANAL AND THE ENLARGEMENT OF THE 

ILLINOIS AND MICHIGAN CANAL. 


Some necessary work was done upon the maps of the survey, which 
were unfinished at the time the reports were rendered. 


Money statement . 


«* am m ■» • • m m m m m 
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July 1, 1884, amount available 

July 1,1886, amount expended duriug fiscal year, exclusive of outstanding 
liabilities July l, 1 
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m m m m 
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July 1, 1885, amount 
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• • • • • • 
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$9,010 92 
739 41 
8,271 51 


JJ6. 


PRELIMINARY EXAMINATION OF WOLF LAKE, INDIANA. 


United States Engineer Office, 

Chicago , III ., August 30, 1884, 

General: I have the honor to present the following report upon the 

preliminary examination of Wolf Lake, Indiana, required by the act of 
Congress approved July 5,1884. As the improvement of this lake in 
itself would be of no importance except a connection be made with Lake 
Michigan, it is presumed that those interested in the matter intended 
to include in the proposed survey the short branch known as Wolf 
Elver, aud through which an outlet could be made into- Lake Michigan, 
as shown on the inclosed tracing. 

The question of the improvement of Wolf Lake, the connection with 
Lake Michigan, and the formation of a harbor of refuge outside, has 
been the subject of investigation at various times, and full reports 
thereon have been rendered the Department. Colonel Houston exam¬ 
ined the matter and reported upon it in November, 1873. Major Gil¬ 
lespie made a detailed survey of the lake and its snrroundiugs in 1874; 
the report thereon will be found in the Report of the Chief of Engineers 
for that year, page 241. Major Lydecker reported upon the 44 resurvey 
of outlet to Wolf Lake” in 1880. (See Chief of Engineers 5 * Report for 
1880, page 1999.) 

Major Gillespie, after describing the locality and giving the details 
of the survey, states: 


As far as relates to harbor facilities for the commerce and trade of the country bor¬ 
dering on the southern end of Lake Michigan, the harbor at Michigan City, the very 
fine harbor at Calumet, and the harbor at Chicago meet every present demand. The 
private parties owning land bordering on the lakes mentioned above propose the 
deepening of Wolf River and the making of a cut through the beach at its outlet to 
Lake Michigan for the purpose of developing their lands and making them available 
for manufacturing and industrial purposes. An easy communication with Lake Mich¬ 
igan through Wolf River, with piers at its outlet, forming a safe and commodious 
harbor, with not. less than 14 feet of water, is the object sought in their request for 
Government aid, and in their memorial it is expressly stipulated that the aid of the 
Government is only asked in the work extending from the wafer-line of the lake into 
Lake Michigan, and that the private parties and associates will themselves complete 
tnd entirely execute all work south of the water-line of Lake Michigan. 

As the exceedingly fine harbor at Calumet, made within the last four years at a 
cost to the Government of a little over $200,000, is only 3 miles to the westward of 
the proposed improvement at the month of Wolf River, and as the lands on Wolf 
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Lake can be made accessible at no great expense by way of Cal unset Harbor, Calumet 
River, and the several lake connections, it is questionable if the Government can be 
called upon with propriety to expend anything at present upon thin new vrork. 

Major Lydecker reports: 

Tli# site for the contemplated work in between Michigan City andCalninet harbors, 
"being 1 32 miles west of the former and miles southeast of the latter, A harbor of 
refuge is not needed there. Mo factories or other industrial establishments had been 
erected, and there is no local commerce; no opportunity for any in the present con¬ 
dition of affairs. The interests centered there can hardly be regarded in any other 
light than as speculative at this writing, or, as stated by Colonel Houston in 1873, 
“ its value will depend on developments of the future.” It may be stated, however, 
that this is a fair site for a harbor; a capacious interior basin can easily be made, 
and at comparatively small expeuse, by dredgiug the several interconnecting lakes 
in the vicinity. It is probable that advantage will be taken of this condition of 
affairs in due time, and that the expectations of those owning the property or other¬ 
wise interested will be realized. The necessity for dredging a channel to deep water 
in the lake and constructing protecting piers might then become evident. 


I have examined the locality, and find no reason to differ from the 
opinions of the officers above quoted. The situation remains the same 
as at the date of the last report, with the possible exception that two 
large ice-houses have been erected upon the borders of the lake. No 
other industrial pursuits have been entered into. 

I do not, therefore, regard the locality as one worthy of improvement 
by the Government at the present time. 

Very respectfully, your obedient servant, 

W. H. H. Benyaurd, 

Major of Engineers . 


Brier, 



. John Newton 


J J 7 




PRELIMINARY 


EXAMINATION FOR SHIP-CANAL FROM CALUMET 
TO LAKE CALUMET. ILLINOIS. 


VER 


United States Engineer Office, 

Chicago , 17/., September 10, li 









port upon the proposed ship-canal from Calumet River to Calumet Lake, 
Illinois, as provided for in the river and harbor act of July 5, 1884. 

As shown on the inclosed tracing, it is proposed to start the canal at 
Cummings, on the Calumet River, and carry it a distance of about 7,000 
feet to Lake Calumet, directly opposite the town of Pullman. 

As near as can be ascertained, the idea of digging a canal or ditch 
at the site indicated was first projected in the tall of 1874. It was 
claimed that a channel of some dimensions was needed for sanitary pur¬ 
poses, and for the purpose of preventing the overflow of the surround¬ 
ing country. The site was selected as being* through land that was not, 
at that time, subdivided, and clear titles thereto could be obtained with¬ 
out difficulty. 

No work was done, however, but the land was put on record “ as re¬ 
served for a ship-canal.” 
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On the 16th of April, 1880, an ordinance was passed by the board of 
trustees of Hyde Park— 

To dredge a ditch from Brown’s Mill (now called Cummings) Slip to Lake Calumet 
on in. line 4*28 feet north of and parallel with One hundred and tenth street, the bot¬ 
tom of said ditch to be 25 feet wide, with a uniform depth of 9 feet below the coping 
of Brown’s Dock, the sides to slope at an inclination of 2 feet horizontally to 1 foot 
vertically. 

In pursuance of this ordinance, assessments were made and put in 
the hands of collectors, the list being known as u Assessment No. 97 of 
Hyde Park.” This ordinance was repealed in the summer of 1883, 

The ditch, formerly proposed for drainage purposes, has now grown 
to the dimensions of a ship-canal. Major Lydecker, in his report of 
January 7, 1882, upon u the survey of the Calumet River, from South 
Chicago to the village of Pullman, on Lake Calumet,” in addition to fol¬ 
lowing the main river to the forks near Lake Calumet, and thence to 
Pullman, estimated also upon the shorter course by way of the canal as 

He states: 




The estimated amount of dredging for a channel 100 feet wide, with a low-water 
depth of 15 feet, from Calumet Harbor to the entrance to Lake Calumet, is, in ronnd 
numbers, 7*25,000 cubic yards; thence through the lake to the village of Pullman, 
525,U00 cubic yards. Total, 1,250,000 cubic yards. A shorter and more direct line to 
Pullman would be to leave the river at Brown’s Mill (Iroudale), and make a direct 
out in continuation of the slip indicated on the maps that, are transmitted herewith. 
The total excavation by this route will be 850,000 cubic yards, of which, however, 
only 250,000 cubic yards will be in the river. The distance to Pullman by the first 
route is 9£ miles; by the latter, 5f miles. 

But the operations by the Government should be confined to the river in a way to 
benefit all interests, and not only a single enterprise; access by the river to property 
adjoining Hyde and Wolf lakes, as well as to Calumet, is needed, and it seems quite 
clear that our operations should have in view the construction of a main trunk line, 
from which special channels may be made in any direction by the parties interested 
developing each particular locality. 




Congress, by the act of July 5, 1884, appropriated $50,000 for the 
improvement of the Calumet River, from the harbor to the forks near 
Lake Calumet, and there is a possibility that the work will hereafter be 
continued as far as Hammond. 

This will give the adjacent property-owners a good channel through 
which they can gain an outlet to the lake; any work beyond this should 
be done by those interested and not by the Government. 

The proposed enterprise connects the Calumet River, which will have 
a channel depth of 16 feet, with Lake Calumet, in which the wai 
the deepest part is not over 6 feet. 

To be utilized in any manner suitable for lake vessels, Calumet 
must also be dredged to a depth of 16 feet; this is not proposed in 
bill, but no doubt the Government would be called upon to can*}’it out. 

The proposed work amounts, really, in fact, to the extension of 
Brown’s Slip through the country to Lake Calumet. 

While the Calumet region is fast developing into a manufacturing 
and industrial district, and many new enterprises are calculated to be 
entered into at an early date, I cannot see that the commercial value of 
the proposed canal at the present time puts it upon a basis sufficient 
to warrant its being deemed worthy of improvement by the Govern¬ 
ment. 

Very respectfully, your obedient servant, 

W. H. H. Benyaurb, 

Major of Engineers. 

Brig. Gen. John Newton, 

Chief of Engineers, U, 8 . A 
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I J 8. 

PRELIMINAJtY EXAMINATION OF CA1,UMET RIVER, ILLIN01S, FROM A 
POINT HALF A MILE EAST OF HAMMOND TO THE FORKS OF THE 
RIVER. 






United States Engineer Office, 

Chicago , 17h, September 10,1884. 

General : I have the honor to present the following report upon the 
preliminary examination of “ the Calumet River from half a mile east 
of Hammond, Ind., to the forks of the river,” as provided for in the 
river and harbor act approved July 5, 1884. 

The stretch of river above referred to is a part of the Grand Calumet, 
which was examined and reported upon by me in September, 1882, in ac¬ 
cordance with the provisions of the river and harbor act of August 2 of 
that year. In that report I stated that while 1 did not consider the im- 

branches an urgent public necessity I did consider 
the upper river, within certain limits, worthy of improvement, taken 
in consideration with the improvement of the lower river and harbor 

contemplated. Since the date of that report a Board of Engi¬ 
neer officers has reported favorably upon the improvement of the Cal¬ 
umet as high up as the forks near Lake Calumet, and Congress has 
made an appropriation of #50,000 with which to commence work. 

The present survey ordered contemplates a further extension of this 
work to the town of Hammond, a distance of about 4 miles. Taking 
into consideration the constantly increasing importance of the Calumet 
region as a manufacturing and shipping point, and the impetus that 
be given to the different iuterests commercially by the improve¬ 
ments now in contemplation, I deem the river worthy of improvement 
to the point indicated near Hammond. The estimated cost of the sur¬ 
vey, including office work, preparation of maps, &c., is #500. 

Very respectfully, your obedient servant, 

W. H. H. Benyaurd, 

Major of Engineers . 

Brig. Gen. John Newton, 

Chief of Engineers , TJ. S. 




SURVEY OF CALUMET RIVER 

EAST OF HAMMOND 


FROM 




HALF A MILE 
RIVER. 


United State 



Office, 

27. 1885. 


General : To comply with your letter of November 21, 1884,1 have 
the honor to submit the following project, with estimate of the cost, of 
improvement proper to be made in the case of the “Calumet River, 
from a point half a mile east of Hammond to the forks of the river.” 

This project, which is called for by the river and harbor act of July 
5, 1884, is an extension of one already submitted by the Board of En¬ 
gineers authorized by the river and harbor act of August 2, 1882. 
The report of this Board may be found in that of the Chief of Engi¬ 
neers for 1883, page 1748. To commeuce the improvemeut recommended 
by this Board, Congress, in the river and harbor act of July 5, 1884, 
appropriated the sum of #50,000, “provided, however, that no part of 
said sum shall be expended until the right of way shall have beeu con¬ 
veyed to the United States, free from expense, and the United States 
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shall be fully released from all liability for damages to adjacent prop¬ 
erty owners, to the satisfaction of the Secretary of War.” 

The recommendations of the Board contemplate that the channel to- 
be improved and controlled by the Government be in general 200 feet 
in width, and that the boundaries of the channel be established as a 
dock line to limit any construction by private parties or corporations. 
The depth to be attained over the 2<H) feet width is at least 1.6 feet. 
These recommendations cover that portion of theCalumet River between 
Lake Michigan and the forks of the river x uear Lake Calumet, a distance 
of 6£ miles* The project now under consideration extends 5 miles 
farther, to a point one half mile east of Hammond, making the total 
distance from Lake Michigan 11J miles. About If miles above the 
outlet of Lake Calumet the Little Calumet joins Calumet River. It is 
said that at one time the Little Calumet, instead of flowing as it now 
does from this point west, flowed east and emptied into Lake Michigan 
about 15 miles beyond Hammond. All indications point to this as bein 
correct. The old mouth is now permanently banked up with saud, and 
the distance back to the junction is but a long, narrow lake, with low, 
marshy borders. In fact throughout its whole reach the Calumet River 
lies in a marsh. Occasionally there are spots higher than others which 
are the nuclei around which are rapidly being developed those interests 
and industries which call for the improvement of the river. Through¬ 
out the reach under consideration the river will average perhaps a little 
more than 100 feet in width, and vessels drawing 7 feet can pass up as 
far as Hammond. The average mid-channel depth is about 9 feet. In 
that portion above the mouth of Little Calumet the bottom Is composed 
of mad resting upon sand, which in its turn overlies the clay stratum. 
Below this junction the current is sufficient to carry the mud away. 
Ifo special borings have been made, but dredging in different localities 
indicate that clay may be found at an average depth of about 10 feet 
below the water surface. « 

From the month of the Calumet River to the old mouth of Little 


Calumet the distance is about 26 miles. At a very moderate expeuse 
this can be made into a wide and deep canal that will furnish easy com¬ 
munication with Lake Michigan from the various slips and docks along 
its border that the necessities of commerce may from time to time cause 
to be made, and so with all the dockage that may be made along the 
borders of Calumet, Wolf, and George lakes. 

There are twelve main lines of railroads running east and south from 
Chicago, all located in the vicinity of Caluiuet River. A large amount 
of the commerce transported over these is transshipped at Chicago either 
to or from vessels plying upon Lake Michigan. At the Chicago River 
where this change is effected the necessities of the traffic are fast out¬ 
growing the accommodations which that stream affords. That the ad¬ 
vantages offered by the region of the Calumet River for transshipment 
of the lake commerce will soon be utilized is evident from the fact that 


a large amount of capital is being invested in this locality looking to 
this end. There is no doubt but in the course of a very few years the 
importance of this river as a point for transshipment will be equal to that 
of Chicago River. The benefit to be derived from the improvement that 
it is proposed the Government shall effect will be of that general char¬ 
acter which results from an increase in the facilities for handling the 
commerce of the country. Locally it will increase the value of property 
and thus add to the general revenues. 

In preparing the project for the improvement of that part of the river 
between the fork at the outlet of Lake Calumet and a point one-half mile 
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emt of Hammond, I have simply extended over this reach the project 
already approved for that portion of the river 'below. This project con¬ 
templates widening the river to 200 feet, and deepening it by dredging 
to 16 feet. The earth thus dredged should be deposited upon the ad¬ 
joining lands. 

The excavation that will be required to accomplish this, throughout 
the 5 miles under consideration, will be approximately 2,500,000 cubic 
yards. To make the channel but 100 feet wide and 16 feet deep for the 
same distance 1,000,000 cubic yards will be required. 

The figure at which this work could be contracted for, judging from 
the rates now prevalent in this locality, would not be less thau 15 cents 
per cubic yard, which would make the cost of excavating 2,500,000 cubic 
yards $375,000. 

Should it be decided, as is recommended by the Board of Engineers 
that submitted the project for the improvement of the lower part of the 
river, that the Government purchase its own machinery and do the 
work by hired labor, the estimate would be about as follows: 

For purchase of dredging outfit.., . $75,000 

Excavating 2,500,000 cubic yards, at 5 cents. 125,000 


For purchase of dredging outfit... 

Excavating 2,500,000 cubic yards, at 5 cents 
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This estimate is contingent upon the fact that sufficient funds are 
appropriated at the outset for the purchase of the necessary plant and 
the performance of one season’s work, which should be 1100,000. 

It would probably be for the best interest of navigation to first make 
the channel 100 feet wide throughout the whole distance, afterward ex- 
tending it to 200. After the plant is provided this would require $50,000 
and probably two seasons’ work with one machine. 

It would not be necessary to do any work upon this reach of the river 
until that upon the lower was well advanced towards completion. . 

Accompanying this report I transmit that of my assistant, G. A. M. 
Liljencrantz, which gives more detailed information concerning this 
locality; also a tracing from a map of the river prepared by him. On 
this are laid down the limits of the channel 200 feet wide. As these lie 
wholly upon ground belonging to private or corporate individuals, in 
order to avoid legal complications it would be necessary to have their 
consent, or a condemnation of their property before the Government 
could commence this improvement. 

As this property in particular will be benefited by the proposed im¬ 
provement, it is suggested that no part of the work be commenced 

_ _ * Ota. amm jao*. m, TO TO to TO TOi „ TO “Too-* '“TO-' m . TO 


ill have been conveyed to the United States 
United States shall be fully released from al 


« until the right or way snail nave oeen convey* 
free from expense, and the United States shall t 
liability for damages to adjacent property owners 
the Secretary of War.” 

Yery respectfully, your obedient servant, 





Brig. Gen. John Newton, 

( . Ihief of Engineers^ !7, 8. A 


Thos. H. Handbury, 

Major of Engineers. 


REPORT Of MR. O. A, M. LILJENCRANTZ, ASSISTANT ENGINEER, 

United States Engineer Office, 

Chicago , HL, February 27, 1885. 

Major: I have the honor to report that, in conformity with your orders, I have 
made a survey of “Calumet River from a point half a mile east of Hammond to the 
forks of the river,” the report of which is hereby respectfully submitted. 
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The river and harbor act approved July 6, 1884, ordered a survey to be made of* 
“ Calumet River from a point half a mil© east of Hammond to the forks of the river . n 
It has been assumed that the latter expression had reference to the fork at the chan¬ 
nel leading to Lake Calumet (though the junction of Grand arid Little Calumet rivers 
at liegewisch is in that locality commonly called the forks of the river), as that plaoe 
was the terminus of the survey of the lower part of Calumet River in 1881. 

The lately surveyed portion of the river may be divided into two principal parts, 
viz: The lower (A) from the fork at Lake Calumet to the junction of the Grand and 
Little Calumet rivers, and the upper (B) from this point to a point half a mile east 
of Hammond. 

Almost the whole distance of the former runs through a wide marsh covered with, 
a thick growth of reeds. It is claimed by old settlers that this channel was not ori¬ 
ginally a part of Calumet River, but that many years ago the Grand and Little Calu¬ 
met rivers formed one stream with its outlet into Lake Michigan at a place where 
now is the bead of the Grand Calumet; and that this part (A) was first formed by the 
Indians, who, with their trading canoes, here made a connection with Lake Calumet 
and the lower river. This originally insignificant channel was in subsequent years 
gradually scoured out to its preseut dimensions by the current, which at times is quite 
strong from the Little Calumet. Partly through the influence of this altered course 
of the current, aud partly through the effect of northerly sease, the original mouth of 
the Grand Calumet became closed, and the lower Calumet River has since, many years 
back, formed a common outlet at the present Calumet Harbor for the two river 
branches. 

The upper portion (B) is also bordered by marsh along the greater part of its length, 
though iu many places here it consists only of comparatively narrow strips : where- 
ever land is found it is very low and generally so very slowly and irregularly rising 
in elevation as to make it impossible at any time to decide upon any definite shore¬ 
line. This difficulty was furthermore increased by another circumstance explained 
hereafter. 

The method of making the survey on the ice had several advantages, such as sav¬ 
ing of time and consequently of expense, and making easily accessible a locality which 
is extremely inconvenient, and therefore more expensive to survey iu the arammer- 
time, and, finally, facilitating the absolutely correct location of the soundings and 
contours of the river channel. There were some disadvantages as well; the shallow 
sounding's, especially those at the edge of the marsh where the water was more or leas 
mixed with mud before freezing, could not be determined very closely, anil the shore¬ 
line, which, as stated before, is very hard to define at any time, is infinitely more so 
when such low and frozen ground is covered by 10 to 20 inches of snow, which was 
the case when this survey was made. * 

The first work done was to run careful levels from a bench-mark in Pullman, via 
Hammond, to convenient places along the river, where bench-marks were established, 
by means of which the elevation of the ice above the zero of the United States harbor 
gauge was ascertained. The Grand Calumet has no tributaries and any fluctuation in 
the water level in this branch must be caused, outside of possible springs, by the rise 
or fall of the lower river. The difference in elevation of the ice at the extreme ends 
of the territory now surveyed was only fifteen-hundredths of a foot. No consideration 
has been given to this nominal slope, three-hundredths of a foot to the mile, in reduc¬ 
ing the soundings to the plane of reference, which is the zero of the United States har¬ 
bor gauge, and which is one foot above the Chicago City datum. 

To verify the work and form one complete system, connection was made with bench- 
marks on the lower part of the river and with the harbor gauge at South Chicago. 
This work was don© by Mr. William Lee, and with very good results as shown by du¬ 
plicate levels. 

Soundings were taken 20 feet apart on lines across the river about every 100 feet, 
and each end of these lines was located by means of transit instrument and stadia rod. 
The soundings, which on the map have been referred to the zero of United States har¬ 
bor gauge, show an average depth of the deep-water channel for the whole distance 
of about 8.9 feet, and indicate that the bottom consists of sand over a substratum of 
clay and covered by a layer of soft mud for the whole distance of the Grand Calumet. 
Below the junction with the Little Calumet the strong current from this branch keeps 
the deep-water channel free from the soft mud. No borings were made to ascertain 
the exact depths of mud and sand to clay, but dredging, in that locality have shown 
clay to be generally found at a depth of about 10 feet below the plane of reference. 

The projected system of soundings was interfered with in three places where the ice 
ha<l been and was at the time being cut aud removed to adjacent ice-houses, which 
made these places inaccessible to the sounding party, and they were accordingly 
passed by. The comparatively slight, variations iu the cross-sections of the river jus¬ 
tify the assertion that this omission will not have any noticeable effect on the estimate 
of the required dredging. 

To give a general idea of the character of the different portions of the river, a table 
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has been prepared and is appended, showing the average depth of the deep-water 
channel, the average width of the river, and the dredging required for each half mile, 
also the average for the whole distance of th© several items "respectively, and finally 
the total amount of dredging which mast be done to secure the projected channel. 


Subdivision. 

Average 

depth. 

Avenge 

width. 

Dredging 

required. 

Remarks. 

First half-mile . 

Feet. 

8,0 

Feet. 

150 

Cubic yards 
245,598 

Rear Lake Calumet. 


9.7 

no 

248,158 



10.1 

100 

241,354 

Reaching Hegewisch. 

Fourth half-mile ............................. 

9.4 

125 

247, 099 

Fifth half-mile............................... 

8.4 

120 

268, 902 


Sixth half-mile .. 

7.8 

100 

263,498 


Seventh half-mile .. — .... 

8.0 

170 

256, 011 


Bijfhtfa half-mile... 

8.7 

180 

249, 482 


8.9 

150 

242,878 

Reaching Hammond. 

Tenth half-mile ... 

9.8 

195 

232.168 

A V €>f llfclj|l|.l:>l!l A |». *1 * Iffli # ■ ai ■> «t • • * • • ■ • • «8> «■ • • • • • 

&94 

146 

249,466. 8 

For each half-mile. 

JlL Ijlljll «yt » * «ia ««» » * « »» « » » « » » « » • « («u # « « » » 

■ 

* 

I 

8 

8 

• 

• 

• 

S 

i 

me® 

2,494,668 

For 5 miles. 


The table shows that in round numbers 2,500,000 cubic yards of material must be 
removed to secure a channel 200 feet wide and 16 feet deep at low water. As a mat¬ 
ter of course, an exact estimate cannot be made until the dock lines are established, 
and possible changes in the channel decided upon. The amount here presented is a 
very close approximation for the present course of the channel. 

One million eight thousand two hundred and seventy-six cubic yards of dredging 
would give a channel of the same depth, but only 100 feet wide. 

As just stated, these estimates allude to the enlargement of the present course of 
the river. It may, however, be desirable to straighten it in on© or more places. 
This operation, is strongly suggested in one instance just east of Hegewisch by the 
peculiar relative position of a slough through which a very advantageous “ cnt-off n 
may be made if a connection is extended through the adjoining, now inaccessible, 
marsh. This would shorten the river channel about 1,100 feet, and tills without en¬ 
croaching in th© least on valuable land. To call attention to this circumstance the 
outlines of the said slough with some characteristic soundings were ascertained, and 
are shown on the map. The 5 miles of the Calumet River just surveyed have not as 
yet been as extensively improved or occupied by enterprising corporations as the 
lower part of the river. Outside of a few ice-houses, there are at present only two 
localities improved to any extent, viz: Hegewisch, Illinois, and Hammond, Illinois 
and Indiana. 

Hegewisch is situated at the jnnction of the Grand and Little Calumet rivers. 
Its existence dates back something less than a year, and is wholly due to the location 
at this place of the United States Rolling Stock Company, after whose president it 
is named. In this short time about on© hundred buildings have been erected, counting 
in those in the subdivisions and including two hotels, one of which will accommodate 
sixty people; stores of various kinds and dwellings, besides the company's work¬ 
shops. About five hundred persons have become permanent inhabitants. The United 
States Rolling Stock Company is a corporation of extraordinary dimensions. It was 
organized in Sew York in 1871, with a cash capital of $5,000,000 paid in fall. The 
shops were later located in Urbana, Ohio, and with the increase in business, ad¬ 
ditional shops were built in Chicago. To consolidate the works in these places, and 
greatly increase the producing capacity, the grounds at Hegewisch were selected. 
The company purchased here 100 acres of land, with over 2,000 feet frontage on 
Calumet River, and a number of large buildings have been erected for work-shops, &c. 
Several of these are already finished, but ail are expected to be ready for occupancy 
not later than May 1, of the present year. 

The shops will have an estimated capacity of thirty cars per day, and will furnish 
employment for more than two thousand persons. The estimated cost of the works 
completed is $750,000. 

It is expected to bring all raw material, wood, iron, and coal from the lake via the 
Calumet River. 

Three subdivisions have been made in the immediate vicinity, and more than 
$130,000 have been realized from the sale of lots within the last nine months. It is 
believed that before the end of the year 1885 the population of this place will have 
increased to at least 5,000. 

Statistics pertaining; to the United States Rolling Stock Company were kindly fur¬ 
nished by Mr. O. B. Cal ton, the principal assistant engineer. 
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Hammond m a small village located on the Grand Calumet River, and on both sides 
of the Illinois and Indiana State line. It has about 4,000 inhabitants, of which, 
cording to the census of April, 1884, 2,856 were on the Indiana aide. Outside of 

slaughter-house and a few ice-houses there are no enterprises of importance, ac-. 

cording to statistics furnished at the request of the writer by persons most interested!, 
in this place. The generaljmsiness of the village is represented by the following 
figures turn!shed by M. M. 


Towle: 


m m m m 


Freight received in. one month.... 
Freights outgoing in nine month 


• * • 


m m m m m m m m <m ••«•••• m m m m m 


m m m m mm 


m m m m * 


mm m m m m m 


tone 
. do, 


• m 


Total 


• • • m m m m m m mm 


m m m m m m m m 


m m m m m m m m m • 


m m m m m m m 


325,106 

243, seal 

569,089 


Three railroad bridges and one wagon-road bridge cross the river at the village. 
They are all swing-bridges, the former being substantial irou structures, though fur¬ 
nishing only a 45-foot channel at the narrowest part of the draw ; the latter is an old 
wooden bridge of a very inferior construction. 

The only docks that have been built up to date are one at Hegewisch 500 feet in 

length, and one at Hammond just west of the wagon.bridge; the latter dock is 390 

feet long. 

No bridges cross the river except the four at Hammond already mentioned. 

A tracing of the map, showing the results of the survey, is herewith respectfully 
submitted. 

9 ^ ^ ^ y G. A. M. Lujencrantz, 

Assistant Engineer. 


Maj. Thos. H. Hanbury, 

Corps of Engineers , Z7. 8 . A. 
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APPENDIX K K. 


IMPROVEMENT OF HARBORS ON THE EASTERN SHORE OF LAKE MICHI- 

GANJAND OF GRAND RIVER BELOW GRAND RAPIDS. 


REPORT OF CAPTAIN D. W. LOCKWOOD, CORPS OF ENO . INKERS, OFFICER 

IN CHARGE , FOR THE FISCAL YEAR ENDING JUNE 30, 1885, WITH 
OTHER DOCUMENTS RELATING TO THE WORKS. 


IMPROVEMENT 


1. Charlevoix Harbor, Michigan. 

2. Frankfort Harbor, Michigan. 

3. Harbor of refuge at Portage Lake, 

Michigan. 

4. Manistee Harbor, Michigan. 

5. Lndington Harbor, Michigan. 

6. Pentwater Harbor, Michigan. 

7. White River Harbor, Michigan, 

8. Muskegon Harbor, Michigan. 


9. Grand Haven Harbor, Michigan, 

10. Grand River, Michigan. 

11. Black Lake Harbor, Michigan. 

12. Saugatnck Harbor, Michigan. 

13. South Haven Harbor, Michigan. 

14. Saint Joseph Harbor, Michigan. 

15. New Buffalo Harbor, Michigan. 

16. Michigan City Harbor, Indiana. 


EXAMINATIONS AND SURVEYS. 


17. Film and estimate of cost of a, harbor 
of refuge at Lndington, Michigan. 


. Little Traverse Bay, Michigan, near 
the village of Petoskey, with a view 
to constructing a harbor of refuge. 


United States Engineer Office, 

Or and Rapids , Mick., July 25, 1885. 

General : 1 have the honor to submit herewith my annual reports 
for the works of river and harbor improvement under my charge for 
the fiscal year ending June 30, 1885. 

Very respectfully, your obedient 

D. W. Lockwood, 

Gen. John Newton, Captain of Engineers , 

Chief of Engineers 




ng, 





11 K i 




IMPROVEMENT QF CHARLEVOIX HARBOR AND ENTRANCE TO PINE LAKE, 

MICHIGAN. 

The condition of this harbor at the close of the fiscal year was as 
follows: 

Depth of water. There was a depth of 12 feet from Lake Michigan to 
Pin© Lake, through the intermediate channels. The old piers and re- 
vetments are about the same as last year at this time. 

During the past season the following work has been done; A section 
of the plank-beam revetment, covering 161 feet at inner end of lower 
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channel, south side, near Round Lake, was repaired, new piles being 
driven to replace those that had been torn out by collision, and new cap- 
timbers put on where needed* A rock-elm wale piece was also added 
to the old work. At the shore end of south pier the plank-beam revet¬ 
ment, for a distance of 75 feet, was changed to close piling, secured by a 
timber superstructure and waling to the old work. The channel face 
of the inner crib of this pier was built up to a height of 6 feet. 

Brush to the amount of 210 cords and 67.4 cords of stone were used 
in backing the plank-beam revetment where most needed. The work 
above mentioned was done in the fall of 1884. 

•Work so far this year (1885) has been confined to the upper channel, 
where a pile revetment has been built on both sides of the channel, 
commencing at Round Lake, and extending towards Pine Lake to the 
upper limit of the high banks. This revetment is 10 feet wide over ally 
and its length as follows: North bank, 339 feet; south bank, 366 feet. 
The width of channel is 82J feet, which is as much as could be secured 
without extensive dredging. The effect of revetting the upper channel 
will be to prevent the tendency to shoaling in Round Lake at its eastern 
end, which has resulted from the cutting away of material in the high 
banks at the lower end of the channel. All the work at this harbor dur¬ 
ing the past fiscal year has been done under contract with Mr. Luther 
E. Allen, of Charlevoix, Mich. 

In order to secure a depth of 12 feet at the harbor entrance, the sonth 
pier should be extended 300 feet; this is all the more important at the 

present time, as there are indications of a shoal forming in advance of 
the end of the south pier and a little to the south of it. 

The plank-beam revetment between the piers and Round Lake will 
in a few years require a complete overhauling. This work has never 
been backed or tied back in any way, and as a result of this in places 
it shows a tendency to fall in towards the channel. 

It is estimated that 150,(100 can be profitably expended during toe 
fiscal year ending June 30,1887, in extending the south pier as already 
indicated, in completing the pile revetment in upper channel and in 
general repairs to piers and plank-beam revetments, and it is respect¬ 
fully recommended that this amount be appropriated. 


This work is located in the Michigan collection distriot, Michigan. The nearest 
port of entry is Grand Haven, Mich. The nearest light-house is Grand Traverse. 


Original estimated cost of work, 1868— 


m m m « 


• m m m *» m 


« m • »* nil m> 


Whole amount appropriated 
Whole amount expended .. 



1868 to 1885, inclusive. 

m m m m m • 


m • m • • <® • m m m m m m m 


$198,044 14 
186,000 00 
71,000 00 
66,207 10 


Money statement . 

July 1, 1884, amount available... fl, 031 37 

Amount appropriated by act approved July 5, 1884.«... 10,000 00 

11,031 37 

July 1, 1885, amonnt expended during fiscal year, exclusive of 

ou tstanding liabilities J uly 1,1884 .....$3,003 58 

July 1, 1885, outstanding liabilities.......................... 3,224 89 

- 6,828 47 

July 1, 1885, amount available.......................................... 4,802 90 


Amount (estimated) required for completion of existing project........ 115,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1887 - 50,000 00 
Submitted in compliance with requirements of section 2 of river uni 
harbor acts of 1866 find 1867. 
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Abstract of oposale received and opened September 29, 1884, by Capt. B. W. ckwood, 
Corp» of Engineers, for improving harbor at Charlevoix , Mich, {repairing break in 
plank-beam revetment .) 


Material. 


Piles, in place.. 

Pine timber, in place .. 

Hardwood timber, in place. 

Screw and washer bolts, in place.. 

Drift-bolts, in place. 

Wrought spike, in place...... 

Stone, in place .................... 

Brush, in rilsce ................... 

Edj 1, 6 l| gs, fm ip lace................. 


• •••** m # m • • * 


• • * m 


■ i • a • • * 


«w ■ at • • 


• mm •••••• m m m m m m m • m m m » • mm 


# m * * m • « m 


• m m m 


m • a m 


• m • mmmwwmmmwwtmmmmmm m • m m m m 


® m m m m 


mmmmmmmrnmw 


m m * a * 


.... parlinear foot 
^p«ir 1. foot, B. 1. 

smrnma-mmmmmmmmmm lit! • • ■ 

.........per pound. 

i • • « • a ■ it • • m m m m C|[,CJ® m m m 
mmmm<Bmmmm mm ® • • • CEO . m « 

11» • ■ • • w»«> .I ■ par cord « 
i ® »«*«»» ®,»«»»® do... 

» » • m « • m m * » * * ft • * do.. . 






Totals 


m » * » m 


a ooB‘ mt m m fls tie m «* m « * • • • » 


tit tin w * IB n 


A 

=<1 

^ o 
^ ► 

fe-c 

ja « 

3 s 


* * * 


« • an nw m m HB «s till! » stl « Hit • m * Hit lit • » lit i» Hi * m m it 


sl 

%U 

*"-S 

SB* 

ui 



$0 lfl| 
30 00 
49 00 



7 00 
5 50 


51 4,057 07 


Award recommended. 


Abetract of proposals received and opened September 29 , 1884 , by Capt . D. W, Lockwood, 

Corps of Engineers, for improving harbor at Charlevoix, Micih, (building pile revetment, 
upper channel.) 



* Award recommended. 


Contract with Luther IS, Allen, dated October 18,1884, repairing break in, the plank 
beam revetment, expiring November 30, 1884 (extended to July 1, 1885). Building 
pile revetment, npper channel, expiring June 30,1885 (extended to August 31, 1885). 


STATEMENT Oil COMMERCIAL STATISTICS, CHARLEVO HARBOR, MICHIGAN, FRO JULY 

1,1884, TO JUNE 30,1885. 


Yeasels ©mitered and cleared.................. - .. - - -. 599 

Be'venue©olleoted.................. —...................................... |779 53 
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IMPROVEMENT OF* FRANKFORT HARBOR, MICHIGAN. 

•B 

The improvement at this harbor consists of a dredged channel 200 
feet wide, connecting Lake Aux Bees Seles with Lake Michigan and 
protected on both sides by parallel revetments and piers extending into 
Lake Michigan. 

The north pier, with revetment, is 998 feet long, and extends into Lake 
Michigan beyond the shore line about 400 feet. 

The south pier, with revetment, is 1,287 feet long, and extends into 
Lake Michigan beyond the shore-line 987 feet. 

The condition of this harbor at the close of the fiscal year was as fol- 

of water .—Vessels drawing 12£ feet enter and leave the harbor 
difficulty. 

The crib-work is all in an effective condition, requiring only some 

ballast. 

During the year the revetments, to wit, 337 feet on north side of channel 
and 187 feet on south side were entirely rebuilt from the water up, the work 
being done by hired labor and purchased material. The plan followed 
was to cut off the piles on a level with the upper edge of the wale streak, 
and on this foundation a new superstructure was constructed of 12-ineh. 
pine timber, four courses high on the channel face and three on the 
land side. The cross-ties were placed 12 feet apart. The filling of edg¬ 
ings ballasted with stone ways .carried up to the under side of the lower 
set of ties. 

The balance of funds remaining on hand it is proposed to retain to 
meet contingencies, such as repairs necessitated by accidental collisions 
with tlie piers, or dredging should it become necessary from shoaling 
between the piers. 

The lake bottom in advance of the piers at a depth of about 16 feet 
is rocky, and it is believed that should the piers be extended across the 
outer bar to this depth, there would be no further trouble from bar 
formations outside, as there can be no movement of sand along the shore 
beyond the line between the sandy and rocky bottom, at least until the 
shore line has made out much beyond its present location. 

It is with this object in view that additional appropriations for pier 
extension are recommended. 

It is estimated that $60,000 can be profitably expended during the 
fiscal year ending June 30,1887, in pier extension and necessary repairs, 
and it is respectfully recommended that this amount be appropriated. 

The work is located in the Michigan collection district, Michigan. The nearest 

S ort of entry is Grand Haven, Mich. The nearest light-house is at Point Aux Bees 
oies. A pier light is located near end of south pier. 

Original estimated cost of work, 1866, amended in 1875, and again in 1879. $254,196 00 

Whole amount appropriated from 1865 to 1886, inclusive .. 248,659 85 

Amount covered into the Treasury 1871 (Report 1871, page 133) . 5,721 60 

Whole amount expended............ 238,283 98 

Money statement 

July 1, 1884, amount available. $2, 647 30. 

Amount appropriated by act approved J uly 5, 1884... 5, Cl®# 00 

7,647 3# 

July 1,1885, amount expended during fiscal year, exclusive of outstanding 
liabilities July 1, 1884... -.. - .. 2,992 93 

July 1, 1885, amount available........ ..... 4,654 37 
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aired for completion of existing project 

aineJ 


Amount 

Amount that can be profitably expended in fiscal year ending June 30,1887 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867, 


lIHCl,, #00 00 
50,000 00 


STATEMENT OF COMMERCIAL STATISTICS, FRANKFORT HARBOR, MICHIGAN, FROM JULY 

1, 1884, to JUNE 30, 1885. 


Vessels entered and cleared.. 
Revenue collected... ... 


m m m m m m m m m m m m m m m m m m m m m m 

m m m m m m m m m m m m • • • * ••«■••• 


261 
$75 66 


KK 3 . 

IMPROVEMENT OF HARBOR OF REFUGE AT PORTAGE LAKE, MICHIGAN, 


The condition 












fa 





The 




Depth of water, 12 feet, from Portage Lake to Lake Michigan, 
piers and revetments were in fair condition. 

This improvement when completed is to afford a channel of entrance 

to Portage Lake 370 feet wide with an available depth of 1.8 feet..A.lit 

present the work is only fairly begun. On the north side the channel 
km been revetted and the revetment extended into Lake Michigan be- 

yond the shore.line 1525 feet to about the normal 10-foot curve. On the 

the pile and edging revetment extends into Lake Michigan 

425 feet, and towards Portage Lake a distance of 148 feet from the shore. 

line. The rest of the distance to the smaller lake is unrevetted at pres¬ 
ent. It is more than likely that additional work will be required to 
make the present south revetment, and about 100 feet of the north re¬ 
vetment, secure, as the piles along the cjhannel faces were not driven 
deep enough at first, so that eventually when the channel is dredged 
to its full depth there will be danger of undermining. In consequence 
of the large sand-spit in what is to be the channel, and on account of 
the piers not extending sufficiently far into Lake Michigan, the chan¬ 
nel shoals gradually each year, necessitating some dredging every few 
years in order to assist local commerce and prevent what practically 
amounts to a closure of the entrance. 

During the past year the following work has been done on the north 
revetment: Commencing at the outer end of the pile work the filling 

was overhauled and refilled with edgings and stone, and 
additional edgings were placed, wherever necessary, along the entire 
revetment. In all 177 cords of edgings and 75 cords of stone were re¬ 
quired. This work was done by hire of labor and with purchased ma¬ 
terial. 

Under date of March 24,1885, a contract was entered into with Messrs. 
Truman & Cooper, of Manitowoc, Wis., to dredgii a cut 50 feet wide 
and 12 feet deep, between Lake Michigan and Portage Lake, and also 
to dredge the site for inner extension of the south revetment. The work 
in the channel has been completed, requiring the removal of 9,622 cubic 
yards of material. The work on the site of south revetment is progress¬ 
ing favorably, and at the end of the fiscal year 10,120 cubic yards of 
material had been removed. The depth of this cut is 14 feet below water 
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surface; the object being: to place the bottom of the work at smell in. 
depth that it will not be undermined when the channel is dredged to 
the proposed depth of 18 feet. 

As stated in previous reports, sound economy would indicate tli&t 
appropriations for this work should be sufficiently large to complete it 
within the shortest time possible. As soon as the piers are carried oat 
to the proposed depth in Lake Michigan and the channel dredged, the 
tendency to shoaling between the piers that now exists will disappear,, 
and the dredging which now is needed yearly to keep a channel open 
for local commerce will not be required. I would respectfully recom¬ 
mend that $150,000 be appropriated for the fiscal year ending June 30, 
1887, as that amount can be economically expended. 

work is m the Michigan collection district, Michigan. The nearest port of 



entry is Grand Haven, and the nearest light-house is the Manistee light. 


Original estimated cost of work, 1879. 

Whole amount appropriated from 1879 to 1885, inclusive 
Whole amount expended. 


m m m m m m m • 


m m m 


m m m m 




m m m m as 


m m 4 ® 


m m m 


$189,800 OO 

67,500 00 
58,491 08 


Money statement 


1, 1884, amount available.. 

Amount appropriated by act approved July 5, 1884 



$5,583 19 
12,500 00 


18,083 19 

July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1. 1884...... $7,296 98 

July 1, 1885, outstanding liabilities... 1,777 29 

-— 9,074 27 


July 1,1885, amount available 


«• «i <as iw m >mi <m m » » m « « m » m m • m m »» m «» m m m m » m m « m m m « m» m • m m m 


9,008 92 


Amount (estimated) required for completion of existing project. 197,500 00 

Amount that can be profitably expended in fiscal year ending June 30,1887 150,000 00 

di 


Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


Abstract of proposals received and opened March 10, 1885, by Capt . D. IF. Lockwood, 
Corps of Engineers for improving harbor of refuge at Portage Lake, Michigan . 


No. 

Names and residences of bidders. 

§ 

Dredging, 

per cubic 
y nurd, meat. 

ured in 
scows. 

1 © 

1 

(•J-reen "Bav Dredve and Pile Driver Company, Oreen K&v. Wis.. 

Cents. 

174 

$ 5,775 00 
• 4 , 2*7 60 
4,020 00 

5.940 00 
4,257 00 

6.940 00 
4,950 00 
a, 940 ill 

mm 

2 

Truman A Crooner. Manitowoc, Wis 

12 * 

8 

Christopher H. Starke. Milwaukee. Wis................................ 

14 

Mw i 

4 

Thomas M. Hubble. Saffipaw. Mi«h.....-__ 

18 

8 

Dodfiffli A Petrie, Little Ffrilft. Iff. Y ....... 

12 * 

18 

8 

CmrMn Stlckiiev A Cnnu, ESast SiifffaiiiW* Mich.«.«»»•••••. 

7 

Robert Finch. Gnind Hftvcn, Micli 

15 

8 

Castle Sutherland. East Saelnaw, Mich... 

18 



* Award recommend ed. 


Contract with Tni 
for dre dging. 



an & Cooper, dated March 24, 1885, expiring August 31, 1865, 
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IMPROVEMENT OF MANISTEE HARBOR, MICHIGAN. 


The improvement at this harbor consists of a dredged channel con¬ 
necting 1.lower Manistee River with Lake Michigan, the sides being 

protected by pile revetments and piles extending into the take. 

The width of the channel is about 170 feet at the entrance. 

The north pier, with revetment, is 2,286 ffeet long, and extends into 
the lake beyond the shore-line about 760 feet. 

The work is still effective throughout, although a portion of the 
superstructure is somewhat decayed. 

The south pier, with revetment, is 1,472 feet long, and extends into 
the lake, about 670 feet. The crib-work is in fair condition, and the 
revetment, although badly decayed in places in consequence of its 
backing of edgings, is still sand-tight and effective. 

Depth of water. ... Vessels are able to enter and leave drawing 1.2 feet, 

which is about the full capacity of the harbor at present. 

During the past year the only.work done has been in making repairs 

of damages caused by collisions. The Flint and Pere Marquette steamer 
No. 1 ran into the north revetment about abreast of the light-keeper’s 
dwelling while bound out. On July 26, and before arrangements were 
completed for repairing the break, she repeated the operation. On 
October 26 the Goodrich steamer Depere, bound in, struck the bar, and 
somehow brought up across the end of the north pier, causing some 
damage. 

The channel between Manistee Lake and Lake Michigan, is located 

between high sand.bluffs, and as the current is usually quite pronounced, 

large quantities of sand are annually carried out to be deposited in ad¬ 
vance of the piers. In consequence there is a broad, flat bar at the 
entrance, over which, at low water in the lake, but 13 feet depth is 
found. 


The present project provides for extending the piers to the 14-foot 
curve beyond the bar, and the amount of money required to do this is 
estimated at $ 102 ,7o0, exclusive of the appropriation of $ 10,000 in 
river and harbor act approved July 6 , 1884. Of this amount I con¬ 
sider that $60,000 can be profitably expended during the fiscal year 
ending June 30, 1887, and I respectfully recommend that this amount 
be appropriated to be expended in pier extens 

Under date of October 21 , 1884, a contrac 
Duncan Dewar, of Ludington, Mich., to place one crib, 60 feet long 
by 30 feet wide, on pile foundation in extension of south pier. This 
work has not been completed as yet, and the time for completing the 
contract has been extended to August 30, 1885. 

As no appropriation has been made for the fiscal year ending June 
30,1886, it is deemed advisable to retain the balance of funds on hand, 
after paying for the crib now contracted for, to meet contingencies, 
such as dredging the channel in case it should become necessary and 
repairing damages caused by collisions. 


This work is located in the Michigan collection district, Michigan. The nearest 
port of entry is Grand Haven, Michigan. A light is shown near the head of south 
pier. 


Original estimated cost, 1866, amended 1875...... $234,600 00 

'Who!© amount appropriated, 1866 to 1885, inclusive.... 228,000 00 

Whole amount expended .............................................. 216,259 87 
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Money statement. 


July 1, 1884, amount available.-............ |2,668 30 

amount appropriated by act approved July 5, 1885....................... 10,000 00 

12,668 30 

Jnly 11885, amount expended during fiscal year, exclusive of outstanding 
liabilities July 1, 18m ...... 988 17 

July 1, 1885, amount available....... 11,740 13 


{ Amount (estimated) required for completion of existing project........ 102,700 00 

Amount that can be profitably expended in fiscal year ended June 30,1887 50,000 00 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


Abstract of proposals received and opened September 29,1884, by Capt D. W. Lockwood, 
Corps of Engineer*, for improving harbor at Manietee, Mich . (one crib 50* dy 30 if 22 
feet on pile foundation ). 


Material. 


• m » « 


...* » m 9 • • » » * » • m «• * » ® • «* » • ® ■ » 


.per linear foot.. 

............... do *.«* 

...per M feet, B.M.. 
...............do.... 


Files, foundation, in plaoeper linear foot. 

Piles, sheet, in place.... .do ... 

Timber, oak, in place ................................per M feet, B. M. 

Timber, hemlock, in plaice,.................... —..............do... 

Timber, pine, in place............................................ do... 

Flank, pine, in plaoe...-..................do... 

Screw and washer bolts, in place.......................... per pound. 

Drift bolts and straps, in plaoe................................. I. do... 

Wrought spike, in plaoe......................................... do... 

Stone, in plaoe-1........ per cord. 

Cedar bark, in place « v * « m nn » >* » m m • « » m m * * « at » ®» m m * m m * 0 n • <n «§ » « 9 * is# « o» ■» a m «i» m m do.... 
Brush, in place.......... # m * « m » m » • » m 9 9 » « « * • » • m m m * w m m m m m 9 m « • » » « * ■ • « <w do.... 

« » OB# m v • m m m m » m 9 « m « on » • m m m a * « m * m 9 oopi 10® » • at m m «® ■» a » * m ooo. * • got J||‘lllf Cl 111 Jill'Jl Cl 1 J/ SI JHlI » • 


Total, 


H’ m m * m m * * 


»> » a# » « » 


• m m m <m « « 9 w *» «« 


* A ward recommended. 



$1 88 
86 
46 00 
23 m 
25 00 
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6,711 91 
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Contract with Duncan Dewar, dated October 21, 1885, 
tended to August 30, 1885), for pier construction. 


June 30, 1885 (ex- 


STATEMENT OF COMMERCIAL STATISTICS, 


Vessels entered and cleared 
Revenue collected.. 


MANISTEE HARBOR, MICHIGAN, 
JUNE 30, 1885. 


• m 


• m*m m m m 


m m m 


■s IIS' ®i « m m m m m 


• m m m 


m mm 9 


3, 5.5.. 

ll. 145 29 


a K 5 . 

IMPROVEMENT OP LUDINGTON HARBOR, MICHIGAN. 

The condition of this harbor at the close of the fiscal year was as fol¬ 
lows : 

Depth of water ,—The available depth for navigation was 14 feet. 

The present improvement consists of a dredged channel about 20§ 
feet wide connecting Pere Marquette Lake with Lake Michigan, its 
sides being protected by revetments and piers extending into Lake 
Michigan. The south pier with revetment is 1,679 feet long, its outer 
end being 1,029 feet beyond the shore-line. The north pier with revet- 
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ment is 900 feet long, and in addition to this is a slab-dock 580 feet long 
ill continuation eastward of the revetment, owned, occupied, and kept 
in repair by the Per© Marquette v Lumber Company. # The outer end of 
the pier is 650 feet beyond the shore-line. 

The piers and revetments at the close of the fiscal year were in fair 
condition, requiring but nominal repairs. 

This harbor is one of the Lake Michigan termini of the Flint and Pere 
Marquette Railway, and is specially important on that account. A daily 
line of steamers runs between this port and Milwaukee in connection 
with the railway, and in addition the Goodrich Company has boats also 
on this line. The railway steamers make regular trips during the win- 
ter when the weather will permit and in ordinary seasons interruptions 
from storms and ice are infrequent. Last winter, however, owing to ex- 
treme cold, the lake was filled with ice in large masses and delays were 
numerous and at times serious. 


Owing to the fact that there is no harbor on this shore north of Grand 
Haven which will admit the larger class of vessels engaged in lake 
commerce and which has an entrauce sufficiently wide to afford easy 
access in stormy weather, the question of establishing a harbor of ref¬ 
uge at some point near the line usually followed by large vessels en- 
gaged in the through trade has been under consideration for several 

years past. Under date of March 7, 1882, the late Maj. Franklin liar.. 

wood, Corps of Engineers, made a report on the subject recom mending 
the construction of an exterior breakwater sufficiently extensive to afford 
the necessary shelter in heavy weather. 

Under date of October 27, 1883, a report on the same subject was 
made by myself, aud in the latter part of December, 1884, a Board of 
Engineers was convened by paragraph 1, Special Orders No. 181, “for 
the purpose of examining the harbor at Ludington, Mich., and reporting 
a plan with an estimate of cost for making a harbor of refuge at that 
place in accordance with the requirements of the river and harbor act 
of August 2, 1882.” 

The Board recommended that the present entrance to Pere Marquette 
Lake be widened to 400 feet by constructing a new south pier 400 feet 
south of the north pier, then to remove the present south pier and 
dredge the channel to a depth of 18 feet. The cost of the proposed 
change was estimated at $419,185.20. 

In his letter of January 6, 1885, transmitting the report of the Board 
to the honorable Secretary of War, the Chief of Engineers, U. S. Army, 
stated that “the views and recommendations of the Board meet with my 


Under date of October 21, 1884, a contract was entered into with Mr. 
Chauncey E. Mitchell, of Lndington, Mich., to place a crib 50 feet long 
by 30 feet wide on pile foundation in extension of the south pier, but 
owing to the change of project, already given, the contract was modi¬ 
fied so as to permit of sinking a crib 50 feet long and 24 feet wide in 
extension of the north pier. 

The crib was sunk in the latter part of June, 1885, and part of the 
superstructure was put on. The original time for completing this work 
was June 30, 1885, but for various reasons the time of completion was 
extended by the Chief of Engineers, U. S. Army, to July 15, 1885. 

As it is considered highly important that the work of widening the 
entrance to 400 feet should be pushed continuously to completion, when 
once begun, I would respectfully recommend that $250,000 be appro¬ 
priated, for the fiscal year ending June 30, 1887, as this amount can be 
economically expended on the work. 
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KK6. 



IMPROVEMENT OF PENTWATER HARBOR. MICHIGAN. 

The condition of this harbor at the close of the fiscal year was as follows: 

Depth of water .—Between the piers, about 12 feet. The last survey 
showed no traces of a bar formation in advance of the piers, the depth 
generally increasing in about the same manner as along the shore on 
-either side of the piers. 

The improvement consists of a dredged channel 150 feet wide, con¬ 
necting Pentwater Lake with Lake sMichigan, and protected on both 
sides by piers and revetments. The south pier extends into Lake Mich¬ 
igan beyond the shore line 645 feet, and the north pier 700 feet. 

During the past season the following work has been done: 

r To north pier.- .The filling of a section 106 .feet in length near the 

shore line was rein and replaced with brush fascines, loaded with 
stone. The backing of about 150 feet of the revetment was overhauled 
and brush fasciues put in to stop leakage of sand through and under the 

of the revetment proper. The outer end of crib with modified 
cture was repaired as well as possible, by putting in a section 

of timbers bolted together, and fastening it to the uninjured timbers of 1.> 

end wall but as the break made by the steam-barge Norman in the 

Tall of 1883 extended down 9 feet below.the water surface, the work 

could not be made very seen and, although well backed with stone, 
was carried away during the winter. 

In the fall of 1884 a crib that had been built at Muskegon, but which 

could not be placed in position for lack of funds, was towkl to Pent. 

water to be sunk in extension of north pier. Owing to heavy weather, 
it was impossible to properly place the crib upon its arrival, and it was 
left between the piers, where it remained during the winter. This last 
spring it was sunk on a pile foundation in extension of the north pier, 
and to prevent its being damaged by vessels running into it a row of 
heavy piles was driven next to the end wall and secured to it by heavy 
binders and a wale piece. 

In the south pier. The interval between the two outer cribs was filled 
with brush fascines loaded with stone. The filling in a section of the pile 
pier, 80 feet long, was taken out and replaced with brush fascines loaded 
with stone. During the year all the work was done by hired labor and 







In order to secure a proper depth of water at 
eidered necessary to extend the south pier 300 feet in an, ana it is re¬ 
recommended that $40,000 be appropriated for this purpose 
for the fiscal year ending June 30,1887. 

This work is located In the Michigan collection district, Michigan. The nearest 
light-house is at Little Point Sable; a light is shown near head of south pier, and the 
nearest port of entry 1 b Grand Haven, Mich, 

Original estimated cost of work 1866, amended 1873. f192,020 00 

Whole amount appropriated from 1866 to 1885, inclusive.. 207,820 00 

Whole amount expended ........ 203,474 32 


Money statement. 

Jnly 1, 1884, amount available .............._ 

Amount appropriated by act approved July 5, 1884.. 


• • in® m m m m 


m m 


m m m m m 


July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1, 18*4 ........................ $12,783 93 

J nly 1, 1885, outstanding liabilities.*... 694 03 


$2,823 04 

15,000 00 
__ 


13,477 96 


4,345 68 





t 





July 1, 1885, amount available 
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Amount (estimated) required for completion of existing project ..|55, §00 OO 

fitablvexDended in fiscal vear ending J 


Amount that can be profitably expended in fiscal year indin 
Submitted in compliance with requirements of section 
harbor acta of 1866 and 1867. 


une 30,1887 40,000 OO 
of river and 


STATEMENT Of COMMERCIAL STATISTICS, PENTWATER HARBOR, MICHIOAN, FROM 

JULY 1, 1884, TO JUNE 30, 1886. 


Vessels entered and cleared. 
Revenue collected. 


• •••••• 

m m m m m m m 



m m it «p m m m m 

• • • • m m m m 


mm m m m m m m 

m m m m m m mm 


m m m m m m m 

m m m m m m m 


m m m m m m m 

m m m an m m an 


187 
<69 17 
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IMPROVEMENT OF WHITE RIVER HARBOR, MICHIGAN, 











Depth of water. .Between the piers, 111 feet, with no bar in advance of 

the entrance. The improvement consists of a dredged channel, varying 
in width from 190 to 200 feet, connecting W.hite Lake with Lake Michi¬ 

gan, and protected by parallel piers. The south pier is 1,850 feet long/ 
and extends into Lake Michigan 750 feet. The north pier is 1,500 feet 
long, and extends into Lake Michigan 476 feet. 

With the exception of 356 feet of crib-work, the south pier is of pile con¬ 
struct too, while the north pier, is entirely of pile-work. The piles are 
nearly all decayed more or less, especially at about the water-line, and in 
consequence, as the depth of water in advance of the entrance has been 
good for several years, it has been considered of more importance to se¬ 
cure the inner work, which, from its tumbled.down condition, readily per-. 

mitted sand to pass through into the channel, than to extend the piers 
into Lake Michigan. Duringthe year just passed 752 feet of the pile 
revetment of sonth pier was rebuilt. The piles were cut down to the npper 
surface of the wale-streak and a timber superstructure was built up on 

them as a foundation, the cross.ties being placed 8 feet apart between ceil. 

ters. As it was evident from the shoal water along the channel-face of the 
work that the old filling was not sand-tight, it was entirely removed and 
replaced with edgings placed parallel to the axis of the pier. The old 
filling was fonnd to consist of drift logs, short slabs, and in fact almost 
entirely of such refuse as can at any time be picked up on the lake 
beach; and as it was impossible to lay it regularly there was an almost 
constant leakage of sand through the revetment. In addition to the 
foregoing, the stone filling was removed for a distance of 215 feet at 
outer end of south pier, and aprons put down behind pile-work to pre¬ 
vent stone from working out, after which the stone was replaced. Four 
sand leaks were closed hear the shore line on same side. These leaks 
resulted from the fact that the old filling had never been put down to 
the bottom. This work was done by hire of labor and with purchased 
material. 

The condition of the north pier is such that in order to save what is 
left of the old work above water it has become absolutely necessary to 
rebuild the superstructure of the pier-head, which is 40 feet wide by 45 
feet long. The upper surface of the filling is 8 feet below the lake level 
at present. 

For continuing pier extension of both piers and renewing entire old 
superstructure of pile-work above water-line, $50,000 can be expended 
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to advantage during the fiscal year ending June 30,1887, and it is 
respectfully recommended that this amount be appropriated. 

The work is located in the Michigan collection district, Michigan, unci is situated 
at the White River Light. The nearest port of entry is Grand Haven, Michigan. 


Original estimated cost of woik, 1366, amended 1873........ $320,445 56 


■I 


Whole amount axpenc ad.-. 231,176 58 


Money statement. 

July 1, 1884, amount available.... 

Amount appropriated by act approved July 5, 1884.. 


• 1881 


• • m m m m 


m a m m 


$2,763 44 
10,000 00 


July 1,1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1,1884............ $5,865 09 

July 1,1885, outstanding liabilities ...... ...:. 524 93 


12,763 44 
6 


6,38(1 



July 




availab 



» IBB 8881 • 01 « «8B 1088' 'lit tt «8» til til 0* Ml 


6,373 42 


{ Amount (estimated) required for completion of existing project.... 94,225 00 

Amount that can be profitably expended in fiscal year ending June 30,1887 50,000 00 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


STATEMENT OF COMMERCIAL STATISTICS, WHITE RIVER HARBOR, MICHIGAN, FROM 

JULY l, 1884, TO JUNE 30, 1885. 



entered and 
Revenue collected... 



«• m ns ibs 


■» as % • in • ib «i m mi an as in n » n an m 

W m '« ill • Iff IB HP an Iff IB Ml IB an « m m hi 


1,416 
$476 16 
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IMPROVEMENT 



MUSKEGON HARBOR, MICHIGAN. 



this harbor 


lose of the fiscal year was as fol- 



across 



bar beyond them 





by hired labor and 
detached section 

decked over 




The co 
lows: 

Depth of water .—Between the piers 
an available depth of 15 feet existed. 

The piers and revetments were in a serviceable 

During the past year the following work was 
purchased material: The superstructure on 
north pier was placed in position, filled with 
The section above referred to is 250.8 feet long and its construction was 
recommended by a Board of Engineers, convened by Special Order No. 92, 
series of 1880, headquarters Corps of Engineers, U. 8. Army, Washing¬ 
ton, D. C., with a view of increasing the width of the entrance from 185 
to 300 feet. One effect of the construction of the detached section has 
been to cause an eddy just in advance of the old north pier, where a 
hole 35.5 feet deep has been excavated. The end of the old pier has 
been undermined, and in consequence of having been struck by a vessel 
going in, is badly wrecked. It is thought that when the new north 

J ier "has been carried further out the trouble that has been caused 
eretolbre by the seas breaking about its outer end and meeting those 
coming in through the gap in-shore will to a certain extent cease. 

Under date of October 21,1884, a contract was entered into with Mr. 
Hiero B. Herr, of Chicago, Ill., to place two cribs, 50 feet long by 90 
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feet wide, on pile foundation, in extension of the detached north pier. 
The work was to hav© been completed by June 30, 1885; but under 
date of Juhe 8 the time for completion was extended by the Chief of 
Engineers to August 31,1885. 

To complete the harbor in accordnnce with the present project it is 
estimated that $113,625 will be required, and I would respectfully rec¬ 
ommend that $100,000 of this amount be appropriated for the fiscal 
year ending June 30, 1887. 


This work is located in the Michigan collection district, Michigan, and is situated 
at the Muskegon Light. The nearest port of entry is Grand Haven, Mich. 

Original estimated cost of work 1866, amended 1879.$168,901. 75- 

Whole amount appropriated from 1866 to 1885, inclusive .. 221,500 OO 

Whole amount expended...... 203,940 85 


Money statement 

July 1, 1884, amount available .. 

Received by sale of crib to Pentwater Harbor. 

Amount appropriated by act approved July 6, 1884 


«•■••• m m m m m m siiiiisiis* • m m m 


• • «H li <111 4i B» ®B B» #• « Oil WD » • III <*•»«■ 
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July I, 1885, amount expended during fiscal year, 

outstanding liabilities July 1,1884. 

July 1,1885, outstanding liabilities. 



fii m m » « sio* » dbid< <» » 

• 1® «si n m m » IB » • 



$6,760 89 
607 40 


$8,758 85 
2,068 Cl 
80,000 05 


24,827 45 


7,268 25 


July 1,1885, amount available 


17,559 14 


(estimated) required for completion of existing pro; set.... 113.625 

Amount that can be profitably expended in fiscal year ending Jane. 3C 


Amount 

,1887 100.000 

Submitted in compliance with requirements 
harbor acts of 1866 and 1867, 


Abstract of proposals received and opened September 29, 1884, by Capt. D„ W. Lockwood 
Corps of Engineers, for improving harbor at Muskegon, Mich, (two cribs on pile fomm, 
dation .) 


Materials. 


Files, foundation, in place,per 

linear foot. 

Piles, sheet, in place, per lin¬ 
ear foot... 

Timber, oak, in place, per M 

feet, RM.... 

Timber, hemlock, in place, 

per lit feet,B.M.. 

Timber, pine, in place, per 

M feet,B.M ... 

Plank, |inj^ in place, per M 

Screw and washer bolts, in 

place, per pound... 

Drift-bolts, in place, per 

pound ..... 

Wrought spike, in place, per 

pound ... 

Stone, in place, per cord. 

Cedar bark, in plaoe, pel cord. 

Brash, in juaee, pin: cord.. 

Dredging, per cable yard..— 

Total, for one crib........ 
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no. 


80 

25 

25 

80 

20 

20 
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40 00 

85 00 


30 00 

45 00 

24 00 

23 00 

24 00 

20 00 

24 00 


24 00 

27 00 

28 00 


24 00 

29 00 

28 00 

28 00 

27 00 

18 00 




22 00 
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04 
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cm 
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§4 

©1 
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11 00 

12 00 

12 00 
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11 50 

11 00 

14 00 


4 00 


3 00 

4 00 


. 4! 00 


4 00 



4 00 


« 00 

80 

40 

1 00 

60 

75 
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1 00 
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5, 988 43 

6,845 26 

0,420 68 

4089 04 
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• Award recommended. 
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Contract with Hiero B. Herr, dated October 21, 1884, expiring jane 30,1886 (ex¬ 
tended to August 31, 1885), for pier construction. 


STATEMENT Off COMMERCIAL STATISTICS, MUSKEGON HARBOR, MICHIGAN, FROM JULY 

1, 1884, TO JUNK 30, 1885. 


Vessels entered and cleared. 
Be venue collected.. 


m m m • • • 
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6,112 

.... $1,621, 34 
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IMPROVEMENT OF GRAND HAVEN 







Depth of water .—There is an available 
while between the piers there is a channel of even greater depth up 
the railway docks. 

The piers and revetments are in a serviceable condition, although 
some repairs are needed on the north pier and the inner revetment on 
the south side, where the filling has settled so that its upper surface is 

generally below the water-level. * 






The two outer cribs of south pier were refilled with ballast and 

decked over, and the 71.0 feet of crib-work, beginning at the shore line 

of same pier, which had been resnperstrnctnred prior to July 1,1884, 

were refilled with cedar bark and stone and decked over. 

A section 140 feet long of inner revetment, south side, was completely 
overhauled, the filling removed to a depth of 6 feet below the water 
surface, and new filling and ballast put in. 

On the north side a section of the revetment 802.5 feet long, extending 

from the old life-sav.ing station outward, was completely rebuilt above 

surface of the old wale streak of the channel row of piles. 
Tike old filling, which was of edgings placed crosswise of the revetment, 
was removed and new filling pat in, the edgings being placed parallel 
to the axis of the work. The new superstructure is 5.3 feet high above 
low water. The work mentioned was all done by hire of labor and with 
purchased material. 

Under date of October 21,1884, a contract was entered into with Mr. 
Hiero B. Herr, of Chicago, Ill., to place four cribs 50 feet long by 30 feet 

wide on pile foundation, in extension of south pier. The time orig. 

inally fixed for completion was June 30,1885, but under date of June 5, 
1885, this was changed by the Chief of Engineers, U. S..Army, to Au¬ 

gust 31,1885. 

The permanent completion of this harbor depends upon the extension 
of the present piers so as to secure sufficient depth of water at the en¬ 
trance to permit vessels to enter in any weather: and I would respect¬ 
fully recommend that $150,000 be appropriated ior the fiscal year end¬ 
ing June 30,1887, in order to carry out this plan at as early a date as 
possible. 
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This work is locate in the Michigan eollection district, Michign, anil is situated 
at the Grand Haven lights. Gram! Haven is a poi-t of entry. 


Original estimated cost of work, 1866................................... $352, 77© 47 

Whole amount appropriated from 1852 to 1885, inclusive.............. 494,366 15 

Whole amount expended..... 452, ©05 83 


Money statement, 

July 1, 1884, amount available ..................... 

Amount appropriated by act approved July 5,1884. 


m m m 


July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July l, 1884 .... 

July 1, 1885, outstanding liabilities............. 


$1,328 43 
50, OOO 00 

51,328 43 


$9,448 11 
120 00 


1, 1885, amount available 


«* • m m 


m m m m m m 


m m m m m m 


9,568 11 
41,760 


Amount (estimated) required for completion of existing project...... 210,000 00 

Amount tnat can be profitably expended in fiscal year ending June 30,1887 150, OOO 00 
Submitted iu compliance with requirements of section 2 of river and 
harbor acteof 1866 and 1867. 


Abstract oj f proposal* rewired and opened September 29, 1884, by Capt D. W. Lockwood, 
Corps of Engineer*, for imprmng harbor at Grand Haven, Musk. {Jour cribs on pile 


foundation.) 


Materials. 
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Piles, foundation, in plaoe. .pc* in. foot. 

Piles, sheet in place.do... 

Timber, oak, in Mute .per M foot, B. M. 

Timber, hemlock, in place.do... 

Timber, pine, in place.do... 

Plank, pine, in place...do .. 

Screw and washer bolts, in plaoe.. per lb 

DritVbolt*. in plaoe...do.... 

Wrought spike, is place.....do... 

Stone, in place..per cord. 

Cedar bark, in place.do... 

Brash, in place. do... 

Dredging....per cable yard. 


Total for one crib 


% »*•*<*» » •» m 1 


♦I 16 
35 
45 CM) 

as oo 

90 00 
IN! 00 
08 
16 
16 
It III® 
0 00 
0 00 


$1 00 
90 

40 00 ■ 
94 00 ' 
SO III® 
III! Ill • 

os ; 

•5 ■ 
05 ; 

11 00 f 

4 00 
4 00 
00 


« ll( no m n, ciiii » 





40 


5 ^ 814 


$1 10 
35 
40 00 
34 00 


JIB IB 


m 

t* •• 
5 00 


f® lli 


22 00 
27 00 
34 00 


11 


V 


Contract with Hiero B. Herr, dated October 21, 1884, expiring Jane 30,1885 (ex- 
nded to August 31, 18S5\ for pier coustrnction. 
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K K 10 . 

IMPROVEMENT OF GRAND RIVER, BELOW GRAND RAPIDS, MICHIGAN. 

The river and harbor act approved July 5,1884, appropriated $25,000 
for continuing the improvement of this river. 

Before submitting a complete project for the expenditure of this 
amount, and in order to obtain more accurate information concerning 
the general character of the river-bed, I, under date of July 23, 1884, 
asked for authority to make “special surveys to cover the localities em¬ 
bracing the shoals.” 

This authority having been granted by the Chief of Engineers, U. 
S. Army, under date of July 31, 1884, the field work of the survey 
was commenced August 25, and closed October 11, 1884, the river hav- 

to such a height as to reuder further work impracticable* The 
survey covered 11J miles of the river, measured along its axis, and was 
in great detail so far as soundings were concerned. Gauges were set 
up at suitable points, connected by a continuous line of levels along the 
left bank, and read daily while depths were being determined. The 
soundings were taken as near low water as was possible; in fact, the 
greatest reduction that had to be applied at any time to reduce to this 
stage was six-tenths of a foot. The survey does not cover all the shoal 
places in the river, as several are known to exist further down-stream, 
but as it was desired to obtain only the most reliable data, it was closed 
ms soon as the existing stage of water made large reductions neeassary 
in reducing to low water. 

As the plan of improvement had, under previous appropriations, been 
to relieve low-water navigation for light-draught boats, estimates were 
made for securing a channel 60 feet wide, with depths at low water 
4*5, 5.5, and 6.5 feet respectively. 

To secure a depth of 4.5 feet with the above width, the length of cut 
the limits of the survey (Hi miles) was found to be 6.18 miles. 
For a depth of 5.5 feet the length of cut would have to be 9.54 miles, and 
for a depth of 6,5 feet the length would be 10.57 miles, or nearly con¬ 
tinuous throughout the entire distance. 

Fnder date of June 16,1885, I forwarded a final project for continu¬ 
ing the improvement of the river, which was approved by the Chief of 
Engineers, U. S. Army, under date of January 23, 1885. 

The project was “to dredge a cut 60 feet wide and 4.5 feet deep on 
indicated on tracing of map of survey.” This line followed prac¬ 
tically the line of deepest water. “The cut to commence at a point 
1,800 feet below Godfrey’s dock and extend to the foot of Howlett’s Bar, 
opposite A 14 of survey. 

“ The work to be done by contract after public advertisement in the 
usual manner.” 

After due advertisement proposals were opened March 10, 1885, and 
Robert Finch, being the lowest responsible bidder, was awarded the con¬ 
tract. Articles of agreement were entered into March 20, 1885. The 
cost of dredging per cubic yard of material measured on the lighters is 
as follows: 

Sand, clay, and gravel, 25 cents; bowlders, 30 cents. 

The contractor commenced work May 13, 1885, and by June 30 had 
removed from the cut material as follows: 

Band, clay, and gravel.... —......... cubic yards.. 13,243.75 

Bowlders .............do.... 8(59.05 

Length of cut................ .................................... feet- .4,985 

'Width of cut wasII wmii ....................do.... 20 to 26> 

131 ENG 
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The material was damped on the bank, or 157 feet from side of cut 
on slackwaler side of river. 

So far the amount of material removed, as measured in dump-cars, 
is about double what the estimate in place called for. 

There are several ways in which this difference may be accounted for, 
and investigations are now in progress to determine definitely, or as 
definitely as may be, what the actual reason is. 

As the permanency of the present cut is something that cannot lb© 
definitely determined at present, I do not consider that I can properly 
recommend the appropriation of more money until another season has 
passed. After another high water, and more especially after another 
ice-jam, should another occur like that of last winter, it will be possible 
to determine what actual improvement has been made to the navigation 
•of the river. I must state that, in my opinion, based upon the results 
©f the work of previous years, I do not consider the present 

* permanent in its character. 




Original estimated cost of dredging, 1881. 

Whole amount appropriated from 1881 to 1885, 
Whole amount expended.... 


• m m 


• m 


• • • * m • • 


«, m « m i* • 


• » 


m • w m 


«w m m w 


®* a* m «* m • 


• • m m m m m » » 


125,000 00 
50,000 00 
30,795 78 


Money statement 


July 1, 1884, amount available...... $386 04 

Amount appropriated by act approved July 5, 1884..... 25,000 00 


July 1, 18^5, amount expended during fiscal year, exclusive 
outstanding liabilities July 1,1884....... ................ 

July 1, 1885, outstanding liabilities........................ 


25,306 04 


$ 3,718 97 
2 , 4(52 85 



# 

82 


July 1, 1885, amount available 


• » 


19,204 22 


Abstract of proposals received and opened March 10, 1885, by Capt. D. W. Lockwood, Corps 

of Engineers , for improving Grand River , Michigan. 


No. 

a> 

Names and residences of bfdders. 

Dredging, per cubio yard, meas¬ 
ured on lighters. 

Total. 



Sand. 

Clay. 

Gravel. 

Bowlders. 

1 

Kirby A Collister, Grand Haven, Mick. 

Car kin Stickney A Cram, East Saginaw, Mick ... 

Gents. 

34 

Cents. 

40 

Cents. 

34 

Cents. 

70 

$14,773 04 

2 

28 

60 

28 

75 

12,049 48 

3 

Castle Sutherland, East- Saginaw, Mich..... 

35 

35 

35 

60 

14,901 30 

4 

Robert Finch, Grand Haven, Mich. 

25 

25 

25 

80 

*1©; 834 70 

5 

Green Bay Dredge and Pile Driver Company, 
Green Bay, Wis. 

30 

35 

30 

69 

13,207 36 


* Award recommended. 


Contract with Robert Finch, dated March 20, 1885, expiring July 1,1886, for dredg¬ 
ing Grand River below Grand Rapids, Mich. 
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K K xx. 


IMPROVEMEMENT OF BLACK LAKE HARBOR, MICHIGAN. 

The condition of this harbor at the close of the fiscal year was as fol¬ 
lows : 

| ^ Depth of water , 11 feet. 

* "The piers beyond the shore-line were in a serviceable condition, hav¬ 
ing been thoroughly overhauled, with the exception of the two outer 
cribs of south pier, where from excessive settling the superstructure re¬ 
quired renewal, the extreme outer end of the pier being between 6 and 
7 feet below water surface. During the past winter an ice gorge formed 
across the channel, raising the water in Black Lake several feet above 
the water-level of Lake Michigan; when the gorge gave away the heavy 
current cut out the channel into the large lake, so as to give several 
feet increase of depth, which has continued to the present. 

During the past year the following work has been done: 

On the north pier general repairs commenced prior to July 1,1884, 
were continued, the pier-head being filled with stone and decked over 
for a length of 73 feet. One hundred and fifty-three running feet 
timber were placed in superstructure, and the sea-wall of the wide crib 
(36 feet) was rebuilt on the line of the regular pier, the offset, 8 feet wide, 
being decked over with 12-inch by 12-inch timber at the water surface. 

The elevated walk on the south pier was taken down, and the old 
superstructure removed to the water-surface over a section of crib-work 
442f feet long, and then rebuilt, filled with stone, and decked over; 227 
cords of stone were required in refilling the new superstructure. 

From the end of this last work the same process was gone through 
with in rebuilding the superstructure over 148J running feet of pile pier, 
except that brush was used in part for filling. All the work deni© was 
by hired labor and purchased material. 

I would respectfully recommend that 120,006, the amount estimated 
for completion of this harbor, be appropriated for the fiscal year ending 
Jane 30, 1887. 

This work is located in the Michigan collection district, Michigan, at the Holland 
light. The nearest port of entry is Grand Haven, Mich. 



Original estimated cost of work, 1866..... 

Whole amount appropriated from 1832 to 1886, inclusive. 
Whole amount expended.. 


m <m a» m 


m m m *i® m m » m 15 


am * si» m m> m 


«■ m 


|106,238 04 
254,615 31 
250,614 24 


July 1, 1884, amount available 
Amount appropriated by act a 


Money statement , 


• * • • s# m m m m m m m • • • 



m • m 


• •••• ••••••• 


$942 

15,000 




July 1, 1885, amount expended during 
outstanding liabilities July 1, 1884. 
July 1, 1885, outstanding liabilities.. 



15,942 08 


• # * 


» • • • » m m m m • 


* » • • • • » 


$11,471 88 
469 13 


11,941 01 


July l, 1885, amount available 


■i wn •» iai ««i mm 


• •••••« m m m m m » m 


4,001 07 


Amount (estimated) required for completion of existing prqieefc. 

Amount that can be profitably expended in fiscal year ending June 30,1887 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


20,000 00 
20,000 OO 


STATEMENT OF COMMERCIAL STATISTICS, BLACK LAKE HARBOR, MICHIGAN, FROM JULY' 

1, 1884, TO JUNE 30, 1885. 


Vessels entered and cleared 
Revenue collected......... 




$10 57 
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K K ia. 


* IMPROVEMENT OF SAUGATUCK HARBOR* MICHIGAN. 

' The condition of this harbor at the close of the fiscal year was aa 
follows; 

Depth of water .—About all that can be depended upon is 8.5 to 9 fem'tf 
and to find this the channel must be well known. 

The pier and revetments are in a dilapidated condition, but so far are 
serviceable inasmuch as they still retain their form and the material 
with which they are filled. Extensive breaks are liable to occur, how¬ 
ever, at any time during the heavy weather which prevails on the lake 
during the fall and spring months. 

All work that has been done at the harbor during the past year has 

been in accordance with the instructions contained.in the letter of the 

Chief of Engineers, TJ. S. Army, to Major Heap, Corps of Engineers,, 
under date of October 14, 1882, to wit: 

In carrying on operations at this harbor, you will be governed by the suggestion 
contained in the closing paragraph of the report (Report of Board of Engineers on 
8angatuck Harbor, Michigan, dated Grand Rapids, Mich., June 28, 1882) whether 
the present depth is not sufficient for the present and prospective commerce, and 
whether the appropriation should not be applied merely to maintaining the existing 
condition of the improvement. 

As the only work that could be don© under the above instructions 
was that ... “maintaining the existing condition of the improvements , 1n 

the money that has been expended during the past year ha® been ap- 
plied to overhauling and refilling the outer portion of the south pier, 
to secure the pier*head beacon, and stop leaks in the inner work where 
absolutely necessary. In all, 505 feet of the outer end of south pier 
was refilled with brush aud stone, requiring 274 cords of the former 
and 114.5 cords of the latter. The work was done by hired labor and 
purchased material. 

Experience has shown that to dredge a cut across the bar in advance 
of the entrance, in the prolongation of the channel, is useless, as the 
first heavy storms change the line of deepest water to the south,* so that 
on entering or leaving vessels have to keep the two light® in line. I 
do licit believe that much, if any, benefit would follow dredging on this 

last named line, as the depth that exists ordinarily is all that the cilia. 

charge from the river can maintain. 

To repair the revetments where necessary, refilling them with brash 
and stone, it is estimated that $8,000 will be required for the fiscal year 

30, 1887, and it is respectfully recommended that this 
appropriated. 

The work is located in the Michigan collection district, Michigan, and is situated 
the Kalamazoo Light. The nearest port of entry is Grand Haven, Mich. 

Original estimated cost of work 1866, modified 1869.......$86,398 56 

Whole amount appropriated from 1868 to 1885, inclusive........ 127,4;i9 00 

Whole amount expended.,.. ........ 123,683 94 

Money statement 

July 1, 1884, amount available .......................................... ; 1,729 59- 

Amount appropriated by act approved July 5, 1884....................... 4,000 00 

5,729 59 

July 1,1885, amount expended during fiscal year, exclusive of outstanding 
liabilities July 1, 1884________ 1,974 63- 

July 1, 1885, amount available..... 3,755 ©111. 






* 
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Amount (estimated) required for completion of existing project.. 

Amount that cum be profitably expended in fiscal year ending June 30,1.1387 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


$ 8 , 00 © 00 
8,000 00 


STATEMENT OF COMMERCIAL STATISTICS, 8AUGATUCK HARBOR, MICHIGAN, FROM 

JULY 1, 1884, TO JUNK 30, 1885. 


Vessels entered and cleared ...... 266 

Revenue collected............ $118 86 


K K 13 . 


IMPROVEMENT OF SOUTH HAVEN HARBOR, MICHIGAN 



Depth of water. —On the bar outside the available depth was 14 feet, 
between the piers about 9 feet, and in the river to the railway dock 10.5 
feet. 

The improvement here consists of a dredged channel connecting South 
Black River with deep water in Lake Michigan, the channel being pro¬ 
tected by ] mrallel piers, about 1 80 feet apart, which extend into the 

lake beyond the shore-line, as follows : north pier, 797 feet; south pier, 
<560 feet. The entire length of the north pier is 1,590 feet, of which 
crib-work constitutes about 604 feet, the remainder being pile and plank- 
beam revetment. 

The south pier is 1,500 feet long, 500 feet being crib-work, and the 
remaining 1,000 feet pile pier and plank-beam revetment. 

The end cribs of both piers have been injured by collisions and ice to 
such an extent as to require renewal of superstructure, and some addi¬ 
tional. ballast is required in other parts of the piers. 

. During the past year the filling of 447 feet of north pier was over¬ 
hauled, and, where needed, additional bark was added. In the south 
pier, a section of 210 feet was treated in the same manner. This was 
done with a view to stopping the leakage of sand into the channel. 

All work was done by hired labor and purchased material. 

The old slab and pile pier on the north side of channel has not been 
taken out yet, as the Government dredge has been required elsewhere. 

To complete this harbor the piers should be exteuded to deep water 
beyond the bar outside, and the piers and revetments now standing 
made sand-tight, and I would respectfully recommend that $40,000 for 
this purpose be appropriated for the fiscal year ending June 30, 1887. 

The work is located in the Michigan collection district, Michigan, and is situated 
at the South Haven Light. The nearest port of entry is Grand Haven, Mich. 

Original estimated cost of work 1866.............__$128,288 47 

Whole amount appropiated from 1866, to 1885, inclusive. 177,000 00 

Whole amount expended ................................. 168,285 86 

Money statement. 

July I, 1884, amount available ...... ....... $2,841 61 

Amount appropriated by act approved July 5, 1884 ...................... 7,500 <30 

10,341 61 

July 1, 1885, amount expeuded during fiscal year, exclusive of 


outstanding liabilities July 1, «884 ........ ......... fl, 513 51 

July 1, 1885, outstanding liabilities .......................... 113 96 

- 1,627 47 


July 1, 1885, amount available......-................................ 8,714 14 
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Amount (estimated) required for completion of existing project........ $82,500 00 

Amount that can be profitably expended in fiscal year ending June 30, 1887 40,000 00 
Submitted in compliance with requirements of section 2 of river aid 
harbor acts of 1866 and 1867. 


STATEMENT OF COMMERCIAL STATISTICS, SOUTH HAVEN HARBOR, MICHGAN, FROlt 

JULY 1, 1884, TO JUNK 30, 1885. 


Vessels entered and cleared... 
Revenue collected. 


• • • • •••••• • 


«* m m «® m m m m m m m 


m m m «* m m m m m m • • • • 


m m m m • • • • •••••• 


• » m m m a m m m m 

m m m m m m m m mm 


361 

$204 



IMPROVEMENT OF SAINT JOSEPH HARBOR, MICHIGAN 





The available depth of water at this harbor is about the same as last 
There is a depth of 14 feet across the outer bar and inside to the 
dock below the railroad bridge. In Benton Harbor Canal there is about 
11 feet. 

There has been no material change in the condition of the piers dur¬ 
ing the past year, other than that due to a gradual decay of timber. 
The south pier will require a new superstructure in a few years, while 
a part of the north pier, inside of the shore-line, is in such condition 
that, were it not screened ini a measure from the heavy seas, it would 
be torn out by the first storm. 

Bo work has been done at this harbor daring the past year. 

. During the coming fiscal year it is proposed to tear out a part of the 
old north pier, commencing at a point 400 feet east of the angles, and 
replace it with a pile revetment 14 feet wide. The new work will be on 
a line parallel to the present south pier. 

No change has been made in the Chicago and West Michigan Rail- 
dge during the past year. 

The available width of the south draw (the only one used) has, if any¬ 
thing, been lessened by driving fender piles at the abutments. The 
obstruction to navigation which this bridge constitutes has been so 
discussed in former reports that I do not deem it necessary to do 
more than to refer to it now. 

So far the Cincinnati, Wabash and Michigan Railway Company has 
shown no disposition to carry out fully its agreement with 
revetting the north bank of the Benton Harbor Canal. 

To carry out the present plan of improvement for the harbor proper 
of Saint Joseph below the railway bridge, it is estimated that $51,015 
will be required, and I would respectfully recommend that this amount 
be appropriated for the fiscal year ending June 30, 1887. 

This work is located in the Michigan collection district, Michigan, and is situated 
at the Saint Joseph light. The nearest port of entry is Grand Haven Mich. 

Original estimated cost of work as now being carried on................. $128,288 47 

Whole amount appropriated since adoption of present project, from 1836 
to 1885, inclusive 332,613 6© 

Transferred to Grand Haven (Report 1870, page 44)---- 500 00 

Whole amount expended ........ 311,745 80 
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Money statement, 

July 1, 1884, amount available ..................... 

Amount appropriated by act appro veil July 5, 1884.. 


July 1, 1885, .amount expended during fiscal year, exclusive of outstand¬ 
ing liabilities July 1, 1884 ............. 


1885 


m m m m m m m m mm 


m> m m * m 


m m m m • m 


• • « • • • 


$ 835 31 
15,000 00 

21,235 31 

868 11 

20.367 20 


Amount (estimated) required for completion of existing project 

Stably expended in fiscal year end: 


Amount that 
Submitted 


t can be profitably expended in fiscal year ending June 30,1887 
in compliance with requirements of section 2 of river and 


61,015 00 
51,015 00 


harbor acts of 


impii 

1866 


and 1867. 


STATEMENT OF COMMERCIAL STATISTICS, 8AINT JOSEPH HARBOR, MICHIGAN, FROM 

JULY 1, 1884, TO JUNE 30, 1885. 


Vessels entered and cleared 
Sevennecollected...... - 


• « * • m » • m m 


* MR <» 


• m m m 



K K 







MICHIGAN 



The only work clone at this harbor daring the past fiscal year was 
the completion of the extension to the pier east of the entrance, which 
was commenced about May 10, 1884, and the work was closed July 12, 
1884, when the appropriation of May 2,1882, was exhausted. 

Is less than 3 feet of water at the entrance, which enables only 
light-draught fishing boats to err. tor. So far as the commercial impor¬ 
tance of the harbor is concerned, at present, it may safely be stated as 
insignificant. 

Under date of February 28, 1882, Maj. J. A. Smith, Corps of Engi¬ 
neers, submitted a special report on this harbor, in which he gave plans 
and estimates for constructing a harbor at a cost of $150,500, and in 
his annual report for the fiscal year ending June 30, 1882, he stated: 

There ib 
B uffalo. 



As I can find no record of any project having been approved since 
that date, I am inclined to believe that there exists none at this date. 

Appropriations for this improvement, to be of any value, should be 
large enough to make some definite progress towards opening a chan¬ 
nel and securing an entrance. Small appropriations will only be of 
temporary relief, and contribute but little, if any, towards lasting im¬ 
provement. 

The work is located in the Chicago collection district, and the nearest light-house 
is at Michigan City, Ind. The nearest port of entry is Chicago, III. 


Original estimated cost of work 1866, modified 1868.... J500,000 

Whole amount appropriated from 1852 to 1885, inclusive. .............. ... 83,000 

Whole amount expended .. ........................_..... 83,000 

Money statement. 

July 1, 1884, amount available ......................................... f729 89 

_ rn. « . _. a . % ... m _« JPS> ... l ...K . • Jp -. A ... JL _ .If 


ii 


liabilities July 1, 1884................ 729 89 
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K 3IIBEI 6. 

IMPROVEMENT OF MICHIGAN CITY 1A&BOK, INDIANA. 

The improvements at this place have been continued under the able 
sopervisi >n of Capf. J. A. Manning. 


OTTER HARBOR. 

The condition of this work at the close of the fiscal year was as fol¬ 
lows: 

Depth of water. ...-At the entrance between the piers there is a good 

channel, not less than 19 deep, and this at the shore-line holds 
good for 18 feet, so that the largest class of vessels, barges, and steam¬ 
ers have no difficulty in enteriug the harbor. The depths in the exte¬ 
rior harbor, now entirely inclosed excepting the entrance from the west, 

in former Years. 






The oia west mer is iu oau snape, ana naturally continues to grow 

Under the present plan for future improvement of 
the harbor it is contemplated to remove a portion of the north end of 
this pier, and consequently uo extensive repairs to it have been made 
in late years, and all that will be*done in future will be with the object 
■of maintaining the existing state of affairs until such time as the com¬ 
pletion of the advanced breakwater will permit of the removal of this 
part of the old harbor work. About 200 feet of this pier, however, near 
the shore line, which is in an advanced stage of decay, and which is to be 
retained under the present plan, will be thoroughly overhauled and re¬ 
paired, as in its present condition it readily permits the passage of sand 
through it to the detriment of the channel. 

The exterior breakwater is in good condition and continues to the 
pile pier which forms the eastern line of protection to the outer harbor. 
The pile pier is in effective condition, only requiring additional ballast. 

Since the repairs were made to the end of pier at west end of break¬ 
water. little or uo change has beeu noticeable there. 


WORK DURING THE TEAR 


The end wall of the west harbor pier, having been seriously injured 
by vessels striking it, was removed and anew bulkhead put in its place. 
The decking of the breakwater was repaired from time to time, as dur¬ 
ing heavy gales planks are frequently torn out or broken by snags and 
logs thrown up by the heavy seas. 


CRIB BUILDING. 

Three cribs, 50 feet long by 30 feet wide, were sunk on pile founda¬ 
tions during the summer and-fall of 1884, to close the gap in the break¬ 
water at its eastern extremity. These cribs were superstructured, filled 
with stone and decked over, the work beiug completed December 14, 
1884. With the closure of this gap iu the breakwater, the shoaliug in 
the outer harbor will undoubtedly cease, as there is now no current 
sweeping through it to cause a movement of sand. 

During 1885, so far one crib, 50 feet long by 30 feet wide, has been 
sunk on pile foundations in extension of the new breakwater pier. The 
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crib was 26J feet high, A second crib has been completed to the nine¬ 
teenth course, and the foundation for it prepared. 

The dredge excavated 18,370 cubic yards of material from the chan¬ 
nel near the shore-line, in removing a shoal that had been caused by 
sand breaking through the old west pier. 

During the winter the pile-driver, dredge, and scows were overhauled 
and pat in effective shape. 

All work at this harbor during the year has been done by hired 
labor and purchased material. The efficient condition and completeness 
of the plant owned by the Government here rendered this method more 
economical than that by contract. 

ESTIMATES, 




east breakwater pier and construct the west 
exterior breakwater, in accordance with the report of the Board of 
Engineers, constituted by Special Orders No. 19, headquarters Corps 
of Engineers, United States Army, dated Washington, D. C., March 
2 , 1882, to consider and report upon the improvement of the harbor 
at Michigan City, Ind., it was estimated by Major Smith that it would 
require #450,000 (page 1968, Report of Chief Engineers for 1884), and 
as the construction of the breakwater when once commenced should be 
pushed to completion as rapidly as possible, I would respectfully recom¬ 
mend that $250,000 of the above amount be appropriated for the fiscal 
year ending June 30, 1887. The views and recommendations of the 
Board of Engineers, mentioned above, were concurred in by the Chief 
of Engineers under date of July 6, 1882. 


Original estimated cost of work 1857, amended 1870 and 1 
Whole amount appropriated from 1836 to 1885, inclusive. 
Whole amount expended ...............—.......... 



* * • III* m «|| I» m m «» 


» 


B* » 


$587,000 00 
814,418 69 
800,699 84: 


Money statement 


• «>» » 


• * <« * «*«««» 


July 1, 1884, amount available ... 

Received by sale of stone to New Buffalo. 

Amount appropriated by act approved July 5, 1884 


» » • m m m « • 

• 0i» • noon » m v « 


4)1 000* IBID (001 >• 


100P 


$4,698 47 
308 00 


40,000 00 


July 1, 1885, amount expended during 
ontstanding liabilities J uly 1,1884.. 
July 1, 1885, outstanding liabilities... 



• m moo 


• • 


• m m 


• * » 



« <eoi • m <ooi «m mum «» m «« • 

«* • osm m • « • « tt • • 


024,009 34 
7,208 38 




July 1,1885, amount available 


@h m to • 


• • • m • • flStiB 


13.718 75 


S 


Amount (estimated) required for completion of existing project........ 450,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1887 250,000 00 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


INNER HARBOR. 


Owing to the favorable condition of the inner harbor, the dredge was 
not put to work until October 9,1884, when she commenced excavating 
between the Packing House and the Michigan Central Railroad Bridge; 

two cuts were made.on the north side of this section, with the result of 

obtaining 17 feet of water and the removal of 21,899 cubic yards of ma¬ 
terial. 

To complete the dredging in the inner harbor it is estimated that 
$5,000 will be required, and it is respectfully recommended that this 






I 
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amount be appropriated for the fiscal year ending June 30,1887. It is 
more than likely that even after the inner harbor is cleaned out, as con¬ 
templated by the present project, an occasional small appropriation will 
be required to maintain the necessary depth. 


Original estimated cost of work 1870, amended 1878. 

Whole amount appropriated from 1878 to 1885, inclusive 
Whole amount expended ........... 


$100,000 OO 
95,000 OO 
, 88,965 31 


Money statement 


July 1, 1884, amount available... 

Amount appropriated by act approved July 5, 1884 


m m ■ • 


m m m m m m 


m m • • • m m m m m 


m m m m m m m 


July 1, 1885, amount expended during fiscal 
outstanding liabilities July 1, 1884 
July 1,1885, outstanding liabilities 


exclusive of 


miBtiiBiii §■»••» 


m m m m m m m m 


• • * m m m m w m w • m 


flil, 779 07 
704 09 


July 1, 1885, amount available 


<a * «i 


i ■ in » • h m m m <m m • 


Amount (estimated) required for completion of existing prqject... 

hat can be profitably expended in fiscal vearenainor Ji 


Amount that can be profitably expended in fiscal year ending June 30,1887 
Submitted in compliance with requirements of section 2 of river and 


harbor acts of 


nput 

1866 


and 1867. 


requirements 


$517 85 
10,000 OO 


10,517 


4 


h 


6,034 60 

.5JW0.bo 

5,000 00 


COMMERCIAL STATISTICS. 


These worka are located in the Chicago collection district, and are situated at the 
Michigan City, Ind., light. The nearest port of entry is Chicago, 111. 

STATEMENT OF COMMERCIAL STATISTICS, MICHIGAN CITY, INDIANA, FROM JULY 1, 

1884, TO JUNE 30, 1885. 


Vessels entered and cleared. 
Revenue collected. 


■ ■ •§ m m m 

* mi up • m m 


Mi » l«i ff MD 1 » 


• a • m «a * « » » «» « «» • 

mi ,jp up m MS' » a m» ip • ua Mi ussi m 


1,334 
116 35 


K K 



EXAMINATION OF LUDINGTON HARBOR, MICHIGAN, WITH 

MAKING A HARBOR OF REFUGE AT THAT PLACE 


VIEW 






Office of the Chief of Engineers, 

United States Army, 

, January 6, 1885. 

Sir; I have the honor to submit herewith a copy of a report, with 
accompanying papers, from a Board of Engineer officers constituted 
to comply with the requirements of the river and harbor act of August 
2 , 1882, with the view of reporting a plan with an estimate of cost for 
making a harbor of refuge at Ludington, Micb. 

The views and recommendations of the Board meet with my concur¬ 
rence. 

Very respectfully, your obedient servant, 

John Newton, 

Chief of Engineers , 

Brig . and Bvt Mmj. Gen. 

Horn Robert T. Lincoln, 

Secretary of War . 
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REPORT OP CAPTAIN D. W. LOCKWOOD, COUPS OF XNOINERR8, 


United States Engineer Office, 

Grand Rapids, MichNovember 29,1884. 

Genera.l : I have the honor to acknowledge the receipt of letter of 

the Hon. B. M. Cutcheon. M. O., to the Engineer Department, relative 
to a harbor of refuge at Ludington, Mich., referred to me for report, 
by indorsement dated “ Office Chief of Engineers, U. S.Army, Novem¬ 

ber 17, 1884.” 

In my report on this subject, dated October 27,1883,1 had the honor 
of submitting two plans for establishing a harbor of refuge at that 
place: 

The first being to construct an exterior breakwater, parallel to the 
shore, north of the north pier, and this, in connection with an arm at 
its northern extremity running in towards the shore, and the extension 
of the south pier, would inclose a sheltered area for refuge in stormy 



«* • » * * m • m » 




.... $861,260 00 
.... 419,18620 

icomd plan, for 


The second plan was to widen the entrance to Pere Marquette Lake 
to 400 feet by constructing a pier at that distance south of the present 
north pier, and then to remove the present south pier, and dredge out 

the widened channel to a depth of 18 feet. 

The estimated cost of the two plans was as follows: 

First plan, exterior breakwater, &c. ...... |661,260 00 

Second plan, wldomog etiitiiftnee ................ ..................... 41.11, 166 20 

I would respectfully recommend the adoption of the second plan, for 
the following reasons: 

JL Because it will cost less than one-half of what would be required 
for the first method. 

2, Pere Marquette Lake affords a large sheltered area for anchor¬ 
age and wharf facilities, and, once inside, a vessel would be perfectly 

safe In any weather. The width of entrance, 400 feet, is considered 
ample to insure a safe entrance. 

3. Ludington, being one of the Lake Michigan termini of the Flint 
and Pere Marquette Railway, is a winter harbor, the railway steamers 

running all winter. .A.t present, except In exceptionally severe weather, 

these steamers manage to make trips more or less regularly through the 
winter. 

Should the exterior breakwater be put in, the sheltered area would 
freeze up early in the season, and the tendency would be towards clos- 

against the solid ice behind and about the breakwater. 

In order that an exterior breakwater at this point should answer all 
the requirements of affording shelter under any and all circumstances 
of wind and weather, it should be of such a character, so far as loca¬ 
tion and direction are concerned, that vessels can take refuge behind it 
in storms blowing along or on shore, and find comparatively quiet 
water and goo<l holding ground. 

The area to be inclosed, from economical reasons, should be as small 
as possible, regard being paid to the strict requirements of commerce. 
This would necessarily permit of but a single entrance, as otherwise 
'there would be but a small area of quiet water at most times. In the 
present case the entrance near the piers would be protected from drift 
from the south by the prolongation of the south pier, but should 
another entrance be left at the northern end, drift from that direction 
would accumulate behind the breakwater, necessitating frequent dredg¬ 
ing. 
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With the entrance as located on the plan famished with my former 
report on the subject, vessels would have little or no trouble getting in¬ 
side with the wind from the south or west, but with the wihd from the 
northwest there would always be a heavy sea along and against the 
channel side of the south pier, and cons the danger of striking 

would be great. 

In short, to secure a proper refuge in all weather, it seems to me that 
the breakwater should be extended to the south, and the same arrange¬ 
ments made on that side of the piers as has been proposed for the north 
side. This has been found to be necessary at Chicago and Oswego, and 
at Michigan City. Major Smith, while in charge of that work, proposed 



The act of Congress of August 2, 1882, required an examination or 
survey, or both, to be made of “harbor at Ludington, Michigan, with a 





f Engineers, and report < 
and expense of same, for making a harbor of refuge.” In view of the 
language of the act, I prepared the two plans, although I was in favor 
of the second one only. 

In conclusion, I would say that it is of great importance that this 
question should be settled at an early date, as a contract has been made 
with Mr. Chauncey E. Mitchell to place one crib on pile foundation 
during the coming season, and it will depend upon the definite adoption 
of some plan for future improvement which pier is to be extended. 

If the plan of an exterior breakwater is adopted, then the crib should 

be place in extension of the south pier, while, if the second plan, widen. 

ing the entrance to Pere Marquette Lake, is adopted, then the criTb 
should be sunk in prolongation of the north pier; and finally, if a break¬ 
water is to be built to the south as well as to the north of the piers, no 
further extension of the present piers is required. The great expense 

that would necessarily attend this tatter plan, is, in my opinion, saffi. 

cient to bar its consideration. 

Very respectfully, your obedient servant, 

D. W. Lockwood, 

Brig. Gen. John Newton, Captain of Engineer*. 

Chief of Engineers, U. 8. A. 



a pla n 9 
of the 
u favor 



General: I have the honor to transmit herewith the report of the 
Board of Officers of the Corps of Engineers which assembled at Lud¬ 
ington, Mich., on Saturday, December 27, 1884, in pursuance of para¬ 
graph 1, Special Orders No. 181, headquarters Corps of Engineers, U. 
S. Army, Washington, D, C., December 10,1884, “for the purpose of ex¬ 
amining the harbor of Ludington, Mich., and reporting a plan with 
stimate of cost for making a harbor oi refuge at that place, in accord¬ 
ance with the requirements of the rivtj and harbor act of August 2, 
1882,” 

The papers referred to the Board by letter from the office of the Chief 
of Engineers, dated December 17,1884, are herewith returned, the map 
being in a separate package. 

Very respectfully, your obedient servant, 

O. M. Poe, 

Lieut. Col . of Engineers. 



The Chief of Engineers, U. S. A. 
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REPORT OP BOARD OP ENGINEERS. 

Office of Board of Engineers, 

Ludington , Mich., December 29, 1884. 

Sir: The Board of Engineer Officers constituted by paragraph l Jr 
Special Orders No. 181, current series, from headquarters Corps of En¬ 
gineers, “for the purpose of examining the harbor of Ludington, Mich., 
and reporting a plan with an estimate of cost for making a harbor of 
refuge at that place in accordance with the requirements of the river 
and harbor act of August 2, 1882,” met at Ludington, December 27 r 
with all the members present, and have the honor to submit the fol¬ 
lowing: 

The president of the Board submitted the copy of instructions from 
the Chief of Engineers, United Statep Army, with the following reports 
on the subject, to wit: 

1st. Report of Maj. F. Harwood, Corps of Engineers, relative to the 
necessity for a harbor of refuge at Ludington, Mich., with plans and 
estimates therefor, and map accompanying same. 

2d. Report of Capt. D. W. Lockwood, Corps of Engineers, on survey 

of “harbor of Ludington, Mich., with v.iew to an examination by a 

Board of Engineers and report of a plan and expenses of same for mak¬ 
ing a harbor of refuge,” as provided for in river and harbor act of 
August 2 , 1882 , with tracing accompanying the same.* 

3d. Report of Capt. D. W. Lock dated November 29,1884, rec¬ 
ommending a plan for proposed harbor ol refuge. 

After an examination of the harbor and site of the proposed work the 
Board met several lake captains and obtained their views with regard 
to the general subject of what would constitute* a proper harbor of 
refuge at this point. 

A.fter discussion, the Board agreed upon the following conclusions: 

1st. That Pere Marquette Lake affords a much greater area for an¬ 
chorage than it is practicable to obtain in an outer harbor, and Is ample 
to accommodate all the vessels that would be likely to seek shelter in it 
from stormy weather in Lake Michigan; that it is completely protected 
from the heavy seas and gales that may prevail on the larger lake by 
the sand-spit which separates the two, and which is a natural break¬ 
water. * 

2d. The smaller lake being a natural harbor basin, when connected 
with the larger lake by a passage affording sufficient depth of water, 
and having an entrance in Lake Michigan easy of access in all weather, 
becomes a harbor of refuge of such a character as to meet the require¬ 
ments of commerce. 

3d. The present entrance to Pere Marquette Lake is 200 feet wide; this 
is not considered enough, and an increase of width to 400 feet is therefore 
recommended. In consequence of the location of the piers as they 
now are, this widening can only be effected by changing the south pier, 
and this can be done by constructing a new south pier i>arallel to and 
400 feet from the present north pier, and then removing the present 
south pier and dredging the passage so as to obtain a depth of 18 feet 
of water. The Board further recommends that the north pier be ex¬ 
tended to the 15-foot curve, and the new south pier be built out to the 
22-foot curve. These piers can be subsequently further extended 
should it be found necessary to do so. 

Jj.. .. . . — .. ——.-. r . - ..-.-. ——-— .. — ..-. —. - I"!. . . - .-. —. . .......—■».. ..—.-... . .Dll - ...Him.... 

* Printed as Senate Ex. Doc. 81, Forty-eighth Congress, first session. 
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An exterior breakwater, in order to afford a sufficient area behind it 
to enable vessels in storms to anchor with safety under its protection, 
would have to be located in deep water, and its cost of construction 
would therefore be great. The lake bottom in this locality is composed 
of sand, cons bad holding ground, so that unless the structure 

was built well up above the water and practically inclosed the anchor¬ 
age, there would probably still be trouble in vessels holding their own, 
even when anchored behind the breakwater. 

The entrauces would have to be limited iu extent, otherwise the 
water inside would be much disturbed ) in fact, while it would be pos¬ 
sible to locate the work so that an cm trance during storms from a certain 
direction would be comparatively easy and the protection sufficient, it 
might be found a serious matter to fulfill these requirements through a 

the wind of nearly 180°, with a breakwater 
and under the Varying conditions of shore currents 
and consequent drift th 

cost of the plan recommended will probably be less thau one-half 
that of an outer harbor, a fact which has been given due weight by the 

Board, as well as the additional fact that in the ordinary coarse of ap. 

propriations a much shorter time would be required to obtain the same 
extent of protection to shipping. 

■ The detailed estimate of cost of widening the present entrance 
Per Marquette Lake, as recommended by the Board, is as follows: 

800 feet pile revetment, with' sheet piling, at $27.54...-.. $22,032 00 

South pier, 1,050 feet piering, 18 feet water, 6 feet superstructure, at $110. 115,500 0© 

650 feet piering, 20 feet water, 6 feet superstructure, at $150.... 1 . 97, 500 00 

North pier, 5o0 feet piering, 18 feet water, 6 feet superstructure, at $110. 60,51X1 00 
Removing old pier ............ 25,000 00 

* —_ .... ... tinnnnnnnnnnnnnnnnnnnnnnhnnn 

320,85 600 

« coxi tmgeu oiea»» •««»«►»»««* •**» * • •»•»»««■»»*»•«> •»*»»* # » «■»»• «•»* *»*»« 32,053 20 

352,685 20 

Dredging 222,000 cubic yards, at 30 cents....... 66,600 00 

Total..... m m m <■ • * as* ♦ m <■ m m « m m m •« m m m m ■» » • * * » * m <® « m » m » *» «i# • » fl» m m • • » m m> m m ® * m m m 4 9 185 20 

The cost of removing the old pier cannot be estimated with any great 
degree of accuracy; still the figures given above ($25,000) are deemed 
large enough to cover any contingencies. 

There are, it is estimated, about 3,500 cbrds of stone in the old 
most of which can be dredged ap and saved. 

which is respectfully submitted. 

O. M. 

Lieut 

J. W. Barlow, 

Lieut. Col . of Engineers . 
Thos. H. Handbury, 

Major of Engineers . 

D. W. Lockwood, 

Captain of Engineers . 

The Chief of Engineers, U. S. A. 
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PRELIMINARY EXAMINATION OF LITTLE TRAVERSE BAY, NEAR THE VIL¬ 
LAGE OF PETOSKEY, WITH A VIEW TO CONSTRUCTING A HARBOR OF 

REFUGE. 

United States Engineer Office, 

Grand Rapids , Mich., October 25, 1884. 

General: I have the honor to state that in obedience to your printed 
letter of September 4, 1884,1 made a personal examination of Little 

Traverse Bay, near the village of Petoskey, Sept© 27.29, and now 

respectfully submit the following report: 

The clause in the river and harbor act approved July 5,1881, calling 
for an examination or survey of this locality, states the object of such 
examination cur survey to be “with a view to constructing a harbor of 
refuge.” 

Little Traverse Bay, is between 20 and 25 miles south of Waugoshance 
light, which marks the western entrance to the Straits of Mackinac. 
Its general direction is east and west, and it is exposed directly to winds 
from the northwest around to southwest. Its shores are bold, and in 
most places rocky. 

I do not consider the locality worthy of improvement, for the follow¬ 
ing reasons: 

1. There already exists on the north shore of the bay, and about 5 
miles from Petoskey, a natural harbor of refuge, which is sheltered 
from winds from the north around to southwest. 

During the past summer a light-house was built to mark the entrance, 
which is an easy one, with a sufficient depth of water to admit the larg¬ 
est vessels on the lake. 

2, Little Traverse Bay is so far to the east of the course taken by 
vessels bound from the Straits of Mackinac to the different ports of 
Lake Michigan, or vice versa , that in nearly if not all cases such vessels 
would find it more to their advantage to seek shelter under the lee of 
the islands or in Grand Traverse Bay than in Little Traverse Bay, 
even if an additional place of refuge existed at its head. 

The harbor at Harbor Springs is sufficient for the present needs of 
commerce, and as its use is and will continue to be confined to vessels 
engaged in the coasting trade only, there is little fear but that it will 
answer for years to come all the demands that may be made upon its 
capacity. 

To establish a hafbor of refuge on the south shore of the bay, near 
Petoskey, would require the construction of an extensive breakwater, 
which would have to be built in deep water in order to secure the requi¬ 
site area for shelter. If located at Petoskey it would serve to protect 
the piers used by steamboats during the summer, but except in special 
cases would offer no advantages over Harbor Springs Harbor as a refuge 
in bad weather. 

Very respectfully, your obedient servant, 

D. W. Lockwood, 
Captain of Engineers. 

Brig. Gen. John Newton, 

Chief of Engineers, U. 8. A. 





APPENDIX ;il :l 



IMPROVEMENT OF 8AINT MARY’S RIVER—ENLARGEMENT OF, AND OPER¬ 
ATING, SAINT MARY’S FALLS CANAL—IMPROVEMENT OF CERTAIN HAR¬ 
BORS ON LAKE HURON, AND OF SAGINAW RIVER-CONST RUCTION OF 
HARBOR OF REFUGE QN LAKE HURON, AND OF ICE-HARBOR AT BELLE 
RIVER-REPAIR AND PRESERVATION OF SAINT CLAIR FLATS CANAL— 
IMPROVEMENT OF DETROIT RIVER. 


REPORT OF LIEUTENANT-COLONEL 0. M. POE, CORPS OF ENGINEERS, 
BVT BRIG . GEN, U. S. A ., OFFICER IN CHARGE, FOR THE FISCAL 
YEAR ENDING JUNE 30, 1885, WITH OTHER DOCUMENTS RELATING TO 
THE WORKS. 


IMPROVEMENTS. 


1. Hay Lake Channel. Saint Mary’s 

River, Michigan. 

2. Saint Mary’s Falls Canal and River, 

Michigan. 

3. Operating and care of Saint Mary’s 

Falls Canal, Michigan. 

4. Dry dock at Saint Mary’s Falls Canal, 

Michigan. 

5. Harbor at Cheboygan, Michigan. 

6. Harbor at Thunder Bay, Mich. 

7. Harbor at Au Sable, Mich. 

8. Saginaw River, Michigan. 


9. Harbor of refuge, Sand Beach, Lake 
Huron, Michigan. 

10. Ice-harbor of refuge, Belle River. 

Michigan. 

11. Repairs of Saint Clair Flats Canal, 

Michigan. 

12. Operating and mm of Saint Clair 

'Flats Ship-Canal, Michigan. 

13. Clinton Rtv^r, Michigan. 

14. Detroit River, Michigan. 

15. Information concerning Portage Lake 

and Lake Superior Ship-Canal, &c. 


EXAMINATIONS AND SURVEYS, 


16. Mackinac Harbor, Michigan. 

17. Pine River, Saint Clair County, Mich¬ 

igan. 

18. For harbor of refuge at or near Cross 

Village, Mich. 

19. Old locks at the Saint Mary’s Falls 

Canal for use as a dry-dock. 


20. Clinton River, Michigan. 

21. Saint Clair River, Michigan, to ascer¬ 

tain whether the erosion of the right 
bank is injuring the navigation of 
the river and Saint Clair Flats 



United States Engineer Office, 

Detroit, Mich., July 21,1885. 

Sir ; I have the honor to transmit herewith the annual reports relat¬ 
ing to the works of * river and harbor improvements under my charge 
for the fiscal year ending June 30,* 1885. 

I am, general, very respectfully, your obedient servant, 

O. M. Poe, 

Lieut. Col . of Engineer \, 

Bvt Brig . Gen., U. 8. A. 

The Chief of Engineers, U. S. A. 
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IMPROVEMENT OF HAT LAKE CHANNEL, SAINT MARY’S RIYEK, MICHIGAK. 


Tie original estimates for this improvement were based upon a proj¬ 
ect for a channel 300 feet wide and 17 feet deep, leaving the present 
navigable channel of Saint Mary® River at Sugar Island Rapids (about 
2J miles below the canal), through these into Hay Lake, and then, by 
way of the Middle !Neebish, rejoiniiu: the present navigable channel at 
the foot of Sugar Island, thus saving a distance of 11 miles, and obtain¬ 
ing a route which it is practicable to mark with lights so as to be navi¬ 
gable at night, a condition impracticable with the present channel. 

The estimated cost of this improvement was $2,127,292. 

This project was subsequently modified to increase the depth of the 
chaunei to 19 feet, and it is now proposed to further modify it to 20 feet. 

These modifications will necessarily increase the cost, but not to so 
great an extent as would at first be supposed, because the prices at 
which the most difficult part of the work can be done are lower than 
those of the original estimate. 

The data for making a close estimate of the ultimate cost of the 20- 
foot channel are as yet undetermined, but it is hoped that before the 
time comes for another annual report, these will have been obtained. 

For the present purpose of an approximate estimate it is deemed 
safe to say, however, that the increased cost will not exceed 25 per cent, 
of the original estimate, thus making the amount $2,659,115. 

Two appropriations have been made for the work, as follows, viz: 

By act of Congress approved August 2, 1882........... $200,000 

By act of Congress approved July 5, 1884......... -........... 125,000 


Total 




Except » few test pit® at Sugar Island Rapids, the work of excava¬ 
tion has thus far been ‘carried on at Middle Neebish only. This lias 
been done under three contracts and by a hired dredge, viz : 

(1) With John Hickler contract dated February 28,1883, in the up¬ 
per section, for a width of 100 feet and depth of 19 feet, at 72 cents per 
cubic yard, bank measurement. 


Total amount excavated........ .cubic yards.. 

Of which the quantity removed from outside the specified prism, and there¬ 
fore not paid for, was.... ..cubic yards.. 





Paid for, at 72 cents 

Amounting to. 



• m • 



• • m m 

m m m m 


• m m m m • • m m m «t «t mw • • 

• •• m m m m snatiPiii • m m m 


1*1,701.1 
$11(5,424 7$ 


Contract completed. 

(2) With John Hickler, contract dated September 5, 1884, in the 
lower section, for a width of 100 feet and depth of 19 feet, at 58 cents per 
cubic yard, bank measurement. 


Total amouDt excavated (of which 3,000 cubic yards are estimated and sub¬ 
ject to change upon final examination) .. cubic yards.. 42,915 

Which at 58 cents per cubic yard would amount to............_...... $24,890 70 

But this is subject to change upon final estimate. 

Oontr.ict completed June 30, but final estimate not yet made. 

(3) With Hickler & Green, contract dated May 18, 1885, in the 
middle section, for a width of at least 100 feet and depth of at least 14 
feet, at 89 cents per cubic yard, bank measurement. 

Total amount (estimated) excavated to July 1, 1885.......... cubic yards.. 3, 000 
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(4) Experimental dredging with dredge and outfit under contract 
with Will fains & Upham, dated August 13, 1884, at $H per hour for the 
time actually working. 

Total amount excavated to July 1, 1835, bank measurement..... - .cu. yds.. 6,850 

At a cost for dredge and outfit of ... $5,669 07 

And for drilling and blasting of......... 3,249 58 

8,918 65 

Or $1.341 per cubic yard. 

An additional quantity of material of unknown amount was removed 
whilst digging test pits in October, 1882, and May, 1883. 

And certain slioals at Sailor’s Encampment were removed in 1882 and 
1883, by hired dredge, after drilling and blasting. 

The total cost of this work was $ 15,225.79, of which the sum of 
J 17,069.14 was charged to the appropriation for improving Hay Lake 
Channel, and the remainder, $8,156,65, to the appropriation for im¬ 
proving Saint Mary’s River and Saint Mary’s Falls Canal. 

The details of the work performed during the fiscal year ending June 
30, 1885, are given in the appended report of E. S. Wheeler, assistant 
engineer in local charge. 

The advantages of this improvement are fully set forth in the report 
of the late Lieut. Col. CL Weitzel, dated January 14, 1882, printed as 
House Ex. Doc. No. 54, Forty-seventh Congress, first session, and at 
pages 2362 et seq. of the Annual Report of the Chief of Engineers for 
1882. 

Lieutenant-Colonel Weitzel’s project contemplated a depth of 17 feet, 
and his estimates were based upon that depth. 

It is now manifest that the commerce of the lakes will not be satis¬ 
fied with anything less than the greatest depth practicable. 

This is fixed by the practicable depth In Lake Saint Clair, which may 
be assumed at 20 feet, and all projects for general navigation should be 
modified to conform to that depth. 

So far as the improvement of the water communication between Lake 

Superior and the Lower Lakes is concerned, it can now be done to bet. 

ter advantage, and at less cost than at any future time. 

The additional cost which will be incurred by making the increased 
depth in the Hay Lake Channel is stated above, and the work should 
be prosecuted with all possible vigor. 

Thus far the appropriations have not been sufficient to warrant un¬ 
dertaking operations at more than one locality. The extent of the line 
is so great, however (nearly 15 miles), that, with sufficient funds, a large 
plant could be simultaneously employed. With that object in view I 
respectfully recommend an appropriation of not less than $500,000, 
for the fiscal year 1886-’87. Even with such appropriations fully seven 
years would be occupied in accomplishing the result, and it will be well 
to remember that the improvement will not become available until the 
whole is completed. 

It seems to me to be erroneous to consider this a work in which the 

State of Michigan alone is interested. In fact Michigan’s interest is in. 

significant In comparison with that of New York, Pennsylvania, Ohio, 
Wisconsin, Minnesota, and the Territories of Dakota and Montana. 

It is an important part of the system for the atmelioration of the gen¬ 
eral navigation of the great Lakes, and if now available would be used 
by vessels carrying no less than 3,000,000 tons. 
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Contract in progress. 


Estimated cost of the original project , 

Appropriated to date.............._ 

Estimated cost of the project now prop 
Amount required to complete the work 


osed—20->foot channel 
as proposed.... 


$2,127,292 
325,000 
2,659, 115 
2,334,115 


The work is located in the collection district of Superior, Michigan. Marquette is 
the nearest port of entry, but Sanlt Sain to Marie is a siubport. 

The nearest light.house in the beacon at the west end of Saint Mary’s Falls Canal. 


* 

Money statement 


July 1, 1884, amount available ...... $77,220 68 

Received from sale of fuel.................. 35 26 

Amount appropriated by act approved July 5, 1884... 125,000 00 

202,255 94 

July 5, 1885, amount expended during; fiscal year, exclusive 

of outstanding liabilities July 1,1884 ...... $74,006 12 

July 1, 1885, outstanding liabilities....... 4,042 25 

--- 78,048 37 

1, 1885, amountavailable......... 124,207 57 

Amount (estimated) required for completion of existing project modi¬ 
fied as proposed.................................................. 2,334,J. 15 00 

Amount that can be profitably expended in fiscal year ending June 30, 

1887.-..... 500,000 

Submitted in compliance with requirements of section 2 of rivet* and 
harbor acts of 1866 and 1867. 



Abstract of bids for furnishing one dredge, one tug, and two dump . scorn for dredging in 

Hay Lake Channel and its dependencies, Michigan, received and opened by Lieut. Cot. O. 
• M. Poe, Corps of Engineers* on August 6, 1884, in accordance with advertisement dated 
July 23, 1884. 


No. 

Names and residences of bidders, 

Price 
per hour. 

Remarks. 

1 

w 111 i ft kit in 'Ai# 0"'pliMB| JL® AjBMy Mloh •••«•* • ■•••••»• 

$8 00 

Recommended for acceptances. 

2 i 

nJfolimi Hickler, JNT* Ji, 

§ 8 50 if 

If 10 50 ji 

Dredge No. 4. 

Dredge No. 5. 

8 

4 

Cftrkin, Stioknev Jfc Cram. East Saginaw, Midi •.... 

10 85 

12 00 


Abstract of bids for furnishing groceries for subsistence of party employed in connection 
with the work for improving Hay Lake Channel, Saint Mary’s River , Miohigan* re¬ 
ceived and opened by Lieut. Col. O. M. Foe, Corps of Engineers, on August 23, 1884, is 
accordance with paragraph 1488, United States Army Regulations, 1881. 


Ha 

Names and residences of bidders. 

■8 

TotaL 


(i Jr tl McMillan. Detroit Midi, 

$158 85 
170 M 

106 n 

JL 

% 

i Mall Brothers. Detroit. Mtoli 

3t 

Wmt aimed. Detroit. Midi - 



* Accepted. 


I formal. 
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A bstract of bids for improving Hay Lake Channel, Saint Mary’* River, Michigan, dredg¬ 
ing at Middle }?e* bish, received and opened by Lient. Col. O. M. Poe, Corps of Engineers, 
on September 1, 1884, in accordance with advertisement dated August 13,1884. 


So. 


2 

3 

4 
& 
« 
7 


■Homes and residences of bidder*, 


1*! John Hickler Buffalo, NY.. 


Price per 
cubic yard 
in bank* 


Cents. 




m m m m m 


• • m 


» • * • 


m m • 


Carkin, Stickney St Cram, East Saginaw, Mich 

Williams St Upham, L’Anse, Mich.... ... 

Green Bay Dredge and Pile Driver Company, Green Bay, Wis 
Dodge & Pelrie, Little Fall*, N. Y 
Chicago Dredging and Dock Company, Chioago, Ill 
Fitz8imons St Connell, Chicago, Ill. 


g§ 


m m m 


m m m • ■ 


• * • 


i • * > i 




• ® 


m m m <m m 


• • m • 


v • a « * » w «t> * m» nt • « • ■ • • 


• m • • *••••« * m m 


• 0 m m • i * 


m a* • • m • 


% m m m m m m • • • m ® m ® m m m 




m as « * m m m m m m 


m m » * 


• # 


58 

61 

63 

69 

70 
70 
72 


* Recommended for acceptance. 

Abstract of Indsfor improving Hay Lake Channel, Saint Marfa River, Michigan, exoa . 

rating at Middle Neebish, received and opened by Lieut . Col. 6. M. Poe , Corps of Engi¬ 
neers, on March SB, 1885, in accordance with advertisement dated February 21, 1885. 


No. 


2 

3 

4 

5 
« 
7* 


Names and residences of bidders. 


Hickler St Green, Bnffalo, N. Y. 

Charles S. Barker, Sault Ste. Mari©, Mich ......... 

Carlin, Stickney Sc Cram, Raat Saginaw, Mich ... 

Chicago Itradjpng and Dock Company, Chicago, Dl.... 

Horatio Truman, Manitowoo, Wis.... 

Charles F. Dun bar, Bn fliiJo, N. Y.. ....... f ..... 

Castle Sutherland, East Saginaw, Mich.................................. 


Excavating 
above 20- 
foot grade; 
price per 
cable yard 
in bank. 

Excamtiag 
above 14-" 
foot grade; 
price per 
cubic yard 
in bank. 

$2 40 

$5 25 

2 50 

2 50 

2 98 

5 50 

E 50 

’ » » «t » « • m » m » m ■« 

4 00 


4 50 

6 00 

5 00 

00 


* Excavating above 14-foot grade recommended for acceptance. 


Abstract of bids for furnishing stationery, for use in improving Hay Lake Channel, 
Sault Sainte Marie River, Michigan, received and opened by Lieut. Col. O. M. Poe, Corps 
of Engineers, on April 20, 1885, in accordance with paragraph 1488, United States Army 
Regulations , 1881. 


No. 

Names and residences of bidders. 

Total. 

SlU"^ . 

1* 

The Richmond and Backus Company, Detroit, Mich .... 

$28 75 

2 1 

JIL lid 1 D#tf twit# JNf © w s Coin pan <% II Jill lie™. Ii * * • • •*»• * 

30 06 

8 

(J 1 W» Fales, »«• •»»«• *»• ••••#» • ••<•»•• «*»»»«# 

30 41 


* Accepted. 


Abstract of bids for furnishing ship chandlery, fc., for use in improving Hay Lake Channel 
Sault Sainte Marie , Michigan, received and opened by Lieut. Col. 0. M. Poe , Corps of 
Engineers, on April 27, 1885, in accordance with paragraph 1488, United States Army 
Regulations, 1881. 


No. 

Haines and residences of bidders. 

Total. 

1* 

II, n>„ illdwarda St Co.. Detroit. Mtoh...... „.... ..,, .. „... „ „.......... „.......... 

|211 45 
222 34 

2 

! JL IP. Donald non Jk Co*. Dwtroli- Mtoh - 



* Accepted. 
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Abstract of bids for furnishing subsistence stores, #c., for use in improving Bag Labs 
Channel, Sault Sainte Marie River, Michigan, received and opened by Lieut Col. O. Jf- 
Poe, Corps of Engineers, on April 28, 1685, im accordance with paragraph I486, United 
States Army Regulations, 1681. 



Names and residences of bidder*. 


1 * 

2 

8 

4 


Hull Brothers, Detroit, Mich ....- 

G. & R. McMillan. Detroit. Mich.. 

David Wallace, Detroit, Mich .. 

J. A. Sl J. Q. Williams, Detroit, Mich. 


m & 


m m m a mm 

t m m m m » 




§» m • «■ p a* 


m m m m 




m m m m> m m 


1205 77 
W 87 
217 111 
217 111 


* Accepted. 


Abstract of bide for improving Huy Lake Channel, Saint Mary's Hirer, Michigan, exca- 
vating at Middle Neebis i, rtcdned and opened by Lieut. CoL 0. M. Poe, Corps of Engi¬ 
neers, on May 13, 1685, in accordance with advertisement dated April 23, 1885. 


No. 


4 


Names and residences of bidders. 


Mir 


CharlesS. Barker, Sault Ste. Marie, Mich... 

Hickler & Green, Sault Ste. Marie, Mich . 

James Boos* v, Toledo, Ohio. ... 

Carkin, Sth^ney & Cram, East Saginaw. Mi 
Louis 1*. & James A. Smith, Cleveland, Ohio 
Christian Schwarz, Fort Howard, 

K. III. French, Toledo, Ohio ....... 


• B» Ms S> ss iSS .. SI in 


SSI SSI nisi MS sss ISSI 


a, m «, 


hi mil • * 

niu mm mn c 



in Mil inn 

«i mm » 

• huh • am 

ich. 

• » • m 

•«» • * 

» <m • <« 

• » * « 



III. HIM Ml 

i» m * 

inn mi m 

aim »■ m 

m Mu m 

mm iniii » 


1 Excavating 
above 20- 
foot grade; 
price per 
cubic yard 
io bank. 

Excavating 

above 14.. 

foot grade; 
price per 
cubic yard 
in bank. 

$1 80 

$1 80 

Z 20 

80 

2 30 

90 

2 30 

1 40 

2 50 

95 

4 1! 1 

2 M 


* Excavating above 14-foot grad© recommended for acceptance. 




REPORT OF MR 


* • 


WHEELER, CORPS OF ENGINEERS 


United States Engineer Office, 

Sault Ste. Marie, Mich., July 1, 1885. 

Colonel : I have the honor to submit the following report of (Operations connected 
with the improving Hay Lake Channel, Saint Mary’s River, Michigan, for the fiscal 
year ending June 30, 1885. 



1883. 




CONTRACT WITH JOHN HICKLER, DATED FEBRUARY 

contract has been completed, and a final estimate made. 


Total amount excavated, bank measure...cubic yards.. 

Amount excavated inside the prism of the specifications_cubic yards.. 

Total cost at 72 cents per cubic yard-...-........ 

The amount as measured in the scow by the contractor exceeded the 
urement by only 2 per cent. 

The slight difference between bank and scow measurement, is, in all 
caused by the current, which is very rapid, washing away considerable n 


are the 


291,079 
161,701.1 
$116,424 79 

bank meas.- 

probability, 

laterial. 


EXPERIMENTAL DREDGING AND BLASTING IN MIDDLE NEEB1SH. 

Dredge No. 8, belonging to Williams & TJpham, with a tug and two dump-scows 
were employed at $8 per hour. The dredge began work August 16, 1884, and stopped 
for the season November 15, 1884. 'During this time it worked 7G8f$ hours, amount¬ 
ing to $5,669.07. 
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The drill scow was engaged a portion of the time between Augnst 6 and November 
12 in blasting. The total cost or the blasting was $3,249.58. 

The total amount excavated, scow measurement ........--- cubic yards.. 7,963 

The cost per cnbio yard, scow measurement...... ... $1 X5J 

The bank measurement was not entirely completed. The dredge and scows occu- 

f »ied the space from cross-section 666 to cross-pection 689, and this was not. sounded. 

tls estimated that in this unsounded area there had been excavated 860 cnbic yards, 
bank measure. Adding; this to the amount actually measured in bank makes a total 
of 6,850 cubic yards, and the cost, bank measure, per cubic yard, f 1.34J. The scow 
measure exceeds the bank measure by 16£ per cent. 

CONTRACT WITH JOHN HICKLER, DATED SEPTEMBER 5, 1884. 

This contract is for 19 feet depth of water 
sections H19 and 943. The contract price is 
The following estimates have been made : 

Esti mate for October, 1884. ... 

Estimate for November, 1884.. 

Estimate for May, 1885.. 

The Jane estimate is not 


m m m 


m m 9 


• m <m m « 


m m m 


m m m m 


<m m m m 


100 feet wide at bottom between cross 
cents per cubic yard, bank measure. 


25,764 
6,989 
7,162 


» * * m 


<m m m m m m m 


m m m m m m m m 


m m • as m • m 


mm mm 



m m m 





CONTRACT WITH HICKLER A GREEN, DATED MAY 18, 1885 


This contract is for a depth of water of 14 feet between cross-sections 509 and 818, 
The contract price is 89 cents per cubic yard. 

The contractor has two dredges on this work. No estimate has yet been given. 


' PRESENT CONDITION OF THE CHANNEL. 

The channel is now excavated so as to give a depth of water of 19 feet from the 
npper end down to cross-section 509, and from the lower end up to cross-section 796, 
leaving between these two points a space of 2,870 feet undredged. This space is 
covered by the contract of May 18,1885. 

The dredged channel is 100 feet wide at bottom, except from cross-section 485 to 
509, and from cross-section 796 to 819, a total distance of 470 feet, where it has a 
varying width of from 30 to 90 feet at bottom. Should the present contracts be com¬ 
pleted within the specified time there will be at the close of this season a depth of 14 
feet of water through the Middle Neeblsh into Hay Lake. 


SURVEY AT LOWER END OF HAY LAKE. 


Soundings were taken over an area 14,500 feet long and 400 feet wide, extending 
from section 0, at the angle at head of Middle Neebish Rapids, up to section 290, in 
Hay Lake, where the water was 19 feet deep. 

The sections were 50 feet apart and soundings taken every 10 feet on each section, 
making 11,931 soundings. 

In June, 1884, two lines of tamarack stakes, 400 feet apart, aud consecutive stakes on 
each line 500 feet apart, were driven with a pile-driver placed on the drill-scow, the 
position of which was located by theodolite intersections from two shore stations. 

Nine men were employed in making this survey after the stakes were driven, viz : 
One assistant engineer, one sub-inspector, and seven laborers. 

The method employed for locating the soundings was as follows: Two side lines, 
each 500 feet long and three-sixteenths inch in diameter and on which were fastened 
cedar corks every 50 feet, were stretched between consecutive stakes on the side chan¬ 
nel lines. Two small boats, in each of which were two men, w-re anchored at corre¬ 
sponding corks on the side lines. A coil of ratline, on which was fastened, alternately, 
cedar corks and flannel tags every 10 feet for 400 feet, was stretched between the side 
boats, and then the soundings were taken from a third boat with a sounding pole at 
each tag and cork on the cross-line. 

Water-gauge readings were taken quarter hourly at gauge A. We began sounding 
on July 17, and continued at odd intervals on eleven different days till October 18, 
1884. 

The continuous stormy weather that prevailed daring the season added greatly to 
the cost of the survey. 

All tli© soundings have been corrected to a uniform water-surface of 20 feet above 
a grade line, that is 21 feet below bench-mark A. 

The soundings and the surface and grade lines have been platted on cross-section 
sheets. 
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The computations have been made for a channel 20 feet deep and 300 feet wide at 
bottom with side slopes of ‘2 horizontal to I vertical. 

The amount of excavation in such a channel is 912,800 cubic yards. It is estimated 
that this material could be removed at a cost of 15 cents per cubic yard if don© in 
large contracts. 

This would make the estimated cost $150,612. 

SURVEY AT LITTLE RAPIDS. 

Two routes have been proposed for the improvement of Little Rapids. With your 
approval surveys of both of these routes have been begun. For this purpose a system 
of triangulation has been curried from Topsail Island down through Little Rapids into 
Hay Lake. Ten points have been selected and stations built and properly marked 
with stones. The lines of sight have been cleared and the augles at four stations 
measured. The central line of onu of the routes has been cleared through the wooded 
islands a distance of about half a mile. 


DOCK AT MIDDLE NEEBI8H. 

A small dock has been built on Neebish Island opposite the cut. It is about 40 feet 
long and extends out to 6 feet of water. A blacksmith shop has been built near this 
dock. The cost of the dock and blacksmith shop is $175.47. The land on which the 
shop and dock stand is owned by the United States aud at vour request has been with¬ 
drawn from sale until after the completion of the Hay Lake Channel. 


FITTING OUT. 


The quarters' boat Swallow, tug Myra, and small boats have been cleaned, calked,, 
and painted. The drill-scow has been put in complete repair; a large boiler has been 
put iu place of the small one previously used. 

A new hall, stairway, and entrance door have been built in the warehouse. 

The survey at the lower end of Hay Lake and computations have been don© fey 
Assistant. Engineer Ripley. The monthly estimates have been mad© by Assistant 
Engineers Ripley and Burns. 

The experimental dredging by the hour was under the charge of inspectors Common 
and Reed. 


The drill-scow was under the charge of Mr. A. F. Hursley. 

Mr. A. F. Hursley resigned his position as captain of the United States tug 
on the 8th June, 1885. 

Very respectfully, your obedient servant, 

E. S. Wheeler, 




A%9fotant Engineer. 


L L 2 


IMPROVEMENT OF SAINT MART’S FALLS CANAL AND RIVER, MICHIGAN. 

This improvement, originally projected to obtain a 16-foot navigation 
between Lakes Superior and Huron, has been completed accordingly at 
a cost of $2,405,432.83 to June 30, 1885. 

And scarcely had vessels drawing more than 12 feet begun to use the 
channel before a demand sprung op for a still greater depth. 

The commerce using it also increased enormously, until it is now 

evident that at an early day additional lockage facilities must be sup. 

plied to the canal which forms part of the route. 

Only 11 per cent, of the freight passing the canal during the season 
of 1884 was carried in vessels the draught of which would permit the 
use of the old locks. 

The amount of freight passing the canal has increased from 1,567,741 
tons during the season of 1881 to 2,874,557 tons in 1884, or in the three 
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years an increase of 1,306,816 tons, or 83f per cent, in the amount of 
freight actually passing the canal in one season. 

Should this rate of increase continue, the present lockage system 
will be insufficient to pass the commerce long before It can be, in the 
usual course of appropriations for liver and harbor improvement, en¬ 
larged to meet the greater demands upon it. 

For the fifteen years preceding 1884 the annual increase in the regis¬ 
tered tonnage using the canal was comparatively uniform, and averaged 
about 107,313 tons. 

In 1884, however, the increase was 955,578 tons. This increase was 
alone equal to the entire commerce through the canal from 1855 to 
I860—the first five years the canal was in operation—and is well calcu¬ 
lated to startle all who feel any interest in the route by lake—between 
our great Northwest and the sea-board. 

It urges, in the strongest way, that the work of preparing to take care 
of a commerce greater than the present canal and lockage system could 
accommodate shall be entered upon without delay. 

In my animal report for the fiscal year endiug June 30, J 884, I sub¬ 
mitted a project with estimates of the cost of so much of the work of 
enlargement as pertains to the canal. (See pages 2011 et seq ., Annual 
Report of the Chief of Engineers for 1884.) 

Upon further consideration I am inclined to think the estimate there 
given is too small, especially in the item for deepening the canal above 
the locks, and that the total estimate ought to be increased by such 
amount ($140,915) as will make the grand total I f ,750,000. 

1 also desire to modify the project then presented to such extent as 
to leave open the question of the dimensions of the lock proposed to be 
built in place of the present old locks, 

I further desire to emphasize the fact that in the proposed enlarge¬ 
ment every part of the present work will be utilized without loss except 
the “old locks, ! ” and of these a considerable portion of the materials, es¬ 
pecially the stone, can be used again. 

It is not proposed to disturb the present “new lock,” which is all that 
can be desired for no greater draught thau about 17 feet. 

When ray annual report for 1884 was submitted I was strongly im¬ 
pressed with the necessity for an early commencement upon the new 
.project, but did not fully realize the emergency as it was shown to exist 
when the statistics of the season’s commerce were fully made up. 

When that occurred I prepared and submitted my report of January 
8,1885, printed as House Ex. Doc. No. 102, Forty-eighth Congress, sec¬ 
ond session, of which the following is a copy : 

LETTER OF THE CHIEF OF ENGINEERS. 


the CniKF of Engineers, 

United States Army, 
Washington , D. C. y January 14, 1885. 

Sir: In the last Annual Report of this office, for the fiscal year ending June 30> 
1884, pages 302 and 2011. attention was called to the rapid increase of the commerce 
passing through the Sault Saint Mary’s Canal, being sucli that, should its rate be 
maintained for the next eight years, the period would be then reached when the 
present lockage system would be found insufficient. 

To guard against this it was recommended to begin at once the construction of a 
new lock of large dimensions upon the site of the two old ones. 

1 have now the honor to submit herewith a copy of a report to this office of the 8th 
instant, from Lieut. Col. O. if. Poe, Corps of Engineers, in charge, containing official 
returns lately received of the tounage passed thiough the canal during' the season of 
1884, showing the increase in tonnage to have been beyond all expectation, and so 
largely in excess of that of previous years that should the rate be maintained (of 
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which there seems to be no doubt) the insufficiency of the present lockage system will 
be felt at the expiration of one-half the length of time above estimated, or t say, in 
four years, and indicating beyond question a more urgent necessity for an early com¬ 
mencement of this indispensable work. 

In the view of the great importance of this subject, I beg leave to suggest the traos- 

miasion of this r'eport to the House of Representatives for the information of the Com. 

rnittee on Rivers and Harbors. 

Very respectfully, your obedient servant, 

John Newton, 

Chief of Engineers, 

Brig, end Bvi. J £aj. G 

Hon, Robert T. Lincoln, 

Secretaiy of War, 


REPORT OF LIEUTENANT-COLONEL 


POE, CORPS OF ENGINEERS. 


United States Engineer Office. 

Detroit , Mick., January 8, 1885. 

Sir: In my annual report for the fiscal year ending June 30, 1884, # I submitted s 
project for the enlargement of Saint Mary’s Falls Canal, including the construction 
of a new lock iu place of the two old ones, and urged the matter in terms as strong 
as seemed proper. 

It was stated that the commerce through the canal during 1883 was 2,042,259 tons 
(registered); that the annual increase in tonnage for fifteen years had be«n quite 
uniform, averaging 107,313 tons per year; that only 11 per cent, of the freight pass¬ 
ing the caual during 1883 was in vessels of sufficiently light draught to admit of their 
passing through the old locks, and that if these figures were maintained for eight 
years the preseut lockage system, although in constant operation, would be insuffi¬ 
cient to take care of the shipping. 

We now have complete returns for the season of 1884, and the annual incjrewaune iai 
tonnage has not only been maintained but largely exceeded; that is to say, the ragis- 
tered tonnage passing through the canal during the season of 1884 was 2,997,837 tons, 
an increase of 955,578 tons, or nine times the average annual increase for the preced¬ 
ing fifteen years. Or, to state it possibly with greater force, this increase in 1884 in 
equal to the entire commerce through the canal dating the ft ret five years it teas open to not* 



Should this rate of increase bo maintained, the full capacity of the lockage system 
will be reached within four years instead of eight, as estimated in the Annual Report. 

The following table affords the means of comparing, in detail, the business of the 
canal during the season of 1884 with that of 1883: 


Comparative statement of the commerce through Saint Mary's Falls Canal, Michigan, for 

the seasons of 1883 and 1884. 


Items. 


Vessels.number.. 

Lockages.....do.... 

Tonnage,registered .. 

Do ............... freight.. 

Passengers ..number.. 

Coal... tons.. 

Building stone.do ... 

Copper’!.... do_ 

Flour.barrels.. 

Grain ..bushels.. 

Iron ore..................tons.. 

Lumber. ......feet, B. M.. 

Pig and manuf'd iron —tons.. 
Salt ...................barrels.. 

Silver or© .... .tons.. 

Unclassified freights.....do.... 


2 , 
042, 
2,267, 

30, 
714, 

% 

31, 

687, 
6, 677, 
791, 
87,131, 
109, 
70, 

181 , 


Sol 

259 

105 

130 

444 

405 

024 

031 

025 

732 

000 

910 

MClSt 

rfO 

814 

571 


i 


5,689 
3, 074 
2,997,837 
2,874, 557 
54, 214 
706, 379 
6,047 
36,062 
1.248,143 
12,502. 894 
1.136, 071 
122, 389, 000 
72, 428 
144, 804 
9,731 
207,173 


Increase. 


m m m m 


m m m m m 


Per cent 
age. 


1,374 
723 
955, 578 
607, 452 
15,084 


3, 642 
6,038 
561,112 
5, 825, 869 
344, 339 
35, 258, 000 


73, 906 
8,917 
15,602 


32 

31 

47 

27 

39 


m m m 




151 

16 

82 

87 

43 

m 


104 
1, 095 
8 


Decrease. 


Per 


# » # * <* • mm 

• ■•••»« • 

mm 


8,065 


37,482 


■J m m m 


m m <m> « 


m • • 


♦ « * 


<98 mm m 


1 


' • • • 

• * • 

m * • 

«# • • 
• •• 


Canal opened April 23, and dosed December 10, 1884, being open to navigation 232 days. 
Canal was open during season of 1883, 224 days. 


Annual Report Chief of Engineers for 1864, Part III, page 2011, 
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The ii crease in registered tonnage was 47 per cent.; in grain, 87 per cent.; in flour, 
i per cent., and in iron ore 43 per cent. 

These are tbe great staples (although a notable increase in the lumber traffic was 
developed), and indicate the direction from which future increase must be expected. 

It will be principally from tbe cereal products of the Northwest, through the systems 
of railways terminating on Lake Superior. 

It is stated in the commercial columns of the newspapers that there'are now stored 
At Duluth aloue nearly 5,000,000 bushels of grain, and that this will be increased to 
more than 7,000,000 by the time navigation opens. 

If this be trn© (and I do not doubt it for a moment), the canal will be pushed toward 
its utmost during the season of 1885. 

But the facts adverted to do more than indicate the necessity for beginning the en¬ 
largement of the canal at the earliest date possible. They protest in the strongest 
possible terms againNt all propositions to tit the old locks for dry-dock purposes, or to 
build a dry-dock anywhere iu the immediate vicinity of the canal, to be operated in 
connect ion therewith. 

Another point which I particularly invite attention to is the fact that no portion of 
tbe work of enlargement recently completed will be lost. On the contrary, it is just 
tbat much done towards the project now so strongly recommended. 

I have to request that this report be fowardod for consideration iu 
aunual report for the year endiug June 30, 1884. 

Iam, sir, very respectfully, your obedient servant, 


The Chief of Engineers, U 


O. M. Poe, 

Col . of Engineers, 
Bvt. Brig . Gen., 





k table in the foregoing document compares the traffic for the two 
seasons 1883 and 1884. 

The following table compares the traffic for tbe fiscal years 1883-’84, 
and 1884-’85: 

It brings the comparison down by periods six months later than In 
tbe former case, introducing the commerce of the first two mouths of 
the current year. 

Attention is invited to the great and continued increase in the grain 
, This was foreshadowed in the remark made in the report of 
January 8, 1885, that in the future tbe increase will be “principally 

from the cereal products of the Northwest, through the systems of rail¬ 
ways terminating on Lake Superior.” I confidently look for a continu¬ 
ance of the increase of this traffic. 



Comparative statement of business through Saint Mary's Falls Canal for the fiscal years 

1883-’84 and I884- , 85. 


Commodities, See. 


•••••• m m m m 

* *•••*•••••■ • • • • m m m 




• « m m 


m m • « • 


Teasels 

Lockages .... 
Registered . 

Freight 
Passengers 

Coal. 

Copper.. 

Floor. 

Grain... 

Iron ore 
Manufactured iron... 

Lumber. 

Salt........... 

Miscellaneous freight 


• • • 


» m m m m 


m m m m » m m • m m m m m m m 


m m • a 


Ml «l l® * ■ 


• ■■■)•* m 


■ m m m 


gtmmmmmmam m 
• m m m m m m m m • 


.is,, mli ip » * » • • 

s» « m m m m m m m m m w m « 


m m m m m m m 


Number. 
... do ... 
tonnage, 
.do... 
—.. number. 

.tons. 

..do .. 

.barrels. 

.bushels. 

..tons. 

..do .. 
.M feet, B. M. 

.....barrels. 

.........tons. 


• • 


• m m m 


1883-’84. 1884- 1 


4, 

2, 

2,333, 
2,540, 
49, 
764, 
33, 
891 , 
7,49ft, 
936, 
93, 
92, 638, 
109, 
204, 


768 

569 

257 

799 

263 

915 

536 

291 

938 

107 

103 

000 

731 

451 


5, 

3, 

2,981, 
2,870, 

44, 

691, 
36, 
1,334, 
14,130, 
1, H2, 
63, 
131,132, 
129, 
187, 


629 
021 
786 
728 
533 
174 
829 
802 
448 
828 
ore 
ooo 

452 

216 



861 
452 
648,529 
329, 929 


3, 293 
443, 511 
6,639, 510 
176, 701 

88, 494, 000 
19,721 


Decrease. 


■ ••■■■•■a* 


• m m • » » m m m m m • 




4,730 
73,741 




• • • *> 


80,020 


ns m m m m m m 


m m m « 


m m m 


17,235 


Additional statistics of interest in this connection are given in the 
report on operating and care of Saint Mary’s Falls Canal. 

Upon a. series of sheets hereto attached an endeavor has been made 
to graphically represent the business of the canal by calendar years, from 
its opening in 1855 to the close of 1884, Sheet No. 1 shows total ton- 
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nag©; No. 2, coal and copper; No. 3, iron ore; No. 4, lumber; No. 5, grain ; 
No. 6, the passenger traffic. 

The five articles of freight above mentioned comprise about six- 
sevenths of the entire freight. 

Fully realizing the necessity and urgency of the case, I recommend 
an appropriation of at least $250,000 to begin the work of the proposed 
enlargement of the canal. 

A much larger sum could be (put under contract immediately upon its 
becoming available, but if the full amount named be granted the work 
can be started with vigor preparatory to askiug for larger sums an¬ 
nually to contiuue it. 

The improvement, with sufficient appropriations, can be completed in 
five years from the time of beginning, and I am satisfied that it will be 
non 



omit (estimated) required for the proposed project.. L . $1,750,000 

aed in th 


Amount that can be profitably expen 

1887 • m m m m m m mm 


the fiscal year ending June 30, 


m m w m m m m 


m w> 


• • 


250,000 


LL 3 



CARE 



SAINT MARY’S FALLS CANAL, MICHIGAN, 


Saint Mary’s Falls Canal is about 1 mile in length. It constitutes a 
part of the water route between Lakes Huron and Superior, and affords 

the means of passing the Sault de Sainte Marie, overcoming by its lock. 

age system a difference of level of about 18 feet. 

The prism is of variable width and has a depth of 16 feet at the ordi¬ 
nary stage of water. 

The lockage system is double, consisting of two locks built when tbe 
canal was first constructed, thirty years ago, and now -'known as the 
“ old locks,” and of a single lock completed and opened to navigation 
September 1, 1881. The latter is known as the “new lock.” 

The “old locks” consist of two chambers, oue immediately up-stream 
from the other, each 70 feet wide, 350 feet long between gates, aud 9 
feet lift, calculated for a depth of 12 feet on the miter-sills, but really 
ing only 11£ feet at the ordinary stage. 

The “new lock” is 80 feet wide, narrowing to 60 feet at the gates, 515 
feet between gates, and has a lift of 18 feet, with 17 feet of water on the 
miter-sills at the ordinary sta 

This lock is a magnificent structure, and admirably serves its 






Its operation is rapid, quiet, and efficient, aud after an experience 
four years there is no improvement of importance to suggest. 

The organization of the regular force employed in operating and care 
was changed on the 1st of April, 1885, by dispensing with the services 
of one superintendent at a salary of $1,800 per year, and four lockmeu 
at a salary of $45 per month for the season, thus considerably reducing 
expenses. 

The work of passing vessels through the canal has been thoroughly, 
promptly, and satisfactorily performed. . Only trifling derangements 
have occurred, and these have been quickly repaired, with but little 
delay to navigation. 

Three men belonging to vessels were drowned during the year and 
another had his leg broken. 
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The groun Is have been much improved, at a cost of $3,473.76, 

Electric, lights of the arc system have been substituted for the for¬ 
mer mineral-oil lamps, with great benefit to all concerned and a consid¬ 
erable saving to the Government. 

A portion of the canal grounds between- the “old locks” and the 
river wasoccopied by Indians, who inhabited twenty-two houses or huts. 
They were all removed, the ground having been leased to the Michigan 
fish commission under the provisions of public resolution No. 35, ap¬ 
proved Juue 26, 1884. These Indians were mere squatters, having no 
legal or equitable right there, but were afforded aid in the removal at a 
cost of $358.37. 

Rules and regulations for the government of the canal were prepared 
and after approval by the Secretary of War were published in accord¬ 
ance with the provisions of section 7 of the act of Congress approved 
July 




Connected with the canal are 12,000 linear feet of wooden piers, 3,100 
linear feet of masonry, one movable dam, fourteen wooden lock-gates, 

one office, one dwelling-house, one machine.house, two warehouses, one 

boat-house, one scow, lock machinery, &c., to be cared for and kept in 

repair. This is done at considerable cost, and, since much of this pro . 

erty is composed of perishable materials, the necessity for repairs and 
renewals increase with the lapse of time. 

Thus far the annual cost has not exceeded one-half of 1 per cent of the 
whole cost of the work, but it must be expected that iu the course 
, time it may amount to as much aw 2 percent, per annum. 

The estimated cost of operating and care during the fiscal year end. 

:Iinjg: June 30,1885, was $35,000the actual cost was $27,212!45. The 
estimated cost® and care, during the fiscal year ending June 

30,1886, is $32,000, as follows, viz: 

Pay roll of regular force ............ $17,000 

JP tty* roll ci.il laboi pifci Ly *»««• * *«■»»• »»•«»««•«*»* .* ■ * * *»*«.».... * -«* OCNLI 

JP urciiane cull isiui ji j|J'AicMsii.- * -...... -»»• • * •«• •«* ■ .........»* ...... *....*«. . . . m tii 0U0 

Total « m m » * m m m » « » m m m m m * m m m * • • * m m m m * • m m m » m m m m m m m ■m «a» m m> • • m m * m m m in m «, m m «• ,»■ m w m 32.000 

A1 

4 of_ 

UUCP 1 WVAJjJFiW CVV UU %J JIVI l/UV JUM^l 

§ 

i Jrr.fliwt. If inn 

m «m m • m m m m * ** • • *» • m m m m m # m m m m m m m m m m m m m m • m «• • m • m m m 

» m m m • m m m m • * m m m as m m m m m m m m • * m m m • • •••••• m m m m m m m m m m m m m m m m m 







m m m m m m m m m m m m m w •••••• • • • • m m m ««®B» m m m m <m + m m m m m m m m m m • » m m 4m • « m m m m w m m m m 546 00 

kie expeuditares wei •..»•••*»••«•»•».<• * •»■..«_. .. 27 j24^2 45 

Net cost of operating and care....... 26,696 45 

The total registered tonnage passing through the canal daring tl * fiscal 

year was...... .............tons.. 2,981,786 

Total freight tonnage ..do... 2,870,728 

Number of passengers ......................_........._....... ..... 44 533 

Number of vessels and rafts ............................................. g^9 

The canal was open to navigation during the fiscal year two hundred 
fluid nineteen days, or fourteen days less than during 1883-’84. 

It was closed for the winter on December 10, 1884, and opened for 
the current season May 6,1885. 

The cost per registered ton passing the canal during the fiscal year 
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was eighty-nine one-huudredths of 1 cent, and i>er freight ton ninety- 
two one-hundredths of 1 cent. 

These items of cost include all impairs and improvements, and aD 
purchases therefor. 

The work proposed for the next fiscal year, bey.ond the actual oper¬ 

ating of the canal, consists in continuing the improvement of the 

grounds, rebuilding such portions of the wooden superstructures as ac. 

tually need it, and the current repairs. The appended report of Assist. 

ant Engineer E. S. Wheeler, general superintendent of the canal, gives 
in detail the facts above referred to. 

An itemized list of expenditures, as required by law, is hereto at- 




COLONEL 



ending J 


of Saint Mary 1 







The regular force has, by your orders, been diminished by one superintendent and 
four lockuien. It now consists of John Spalding, superintendent; Andrew Jackson, 
clerk; Charles H. Spalding and George Reynolds, assistant superintendents; two en- 

ginemen, two foremen, four watchmen, and fifteen lockmen, making the total regn. 

far force number twenty-seven. The following arrangement of duties has been ap. 



General superintendent. —Duties: Direct® improvements and repairs, makes pur¬ 
chases, &o. Reports to the engineer officer in charge. 

Superin Undent.— Duties: Has general supervision of oanal force; takes actual charge 
of locking in emergencies. Reports to general superintendent. 

CIsrJk.—Duties; keeps the books and accounts of the carnal; has charge of all office 
work and the office watchmen. ,Report! to the superintendent. 

Assistant superintendent (morning watch). —Duties: Has charge of regular lock foroe 
during morning watch (from la. m. to 1 p. m.); looks after and issues supplies, tools, 
and other canal property; receives freight from the warehouse, &c. Reports to the 
superintendent. 

Assistant superintendent (afternoon watch). —Duties: Has charge of regular lock force 
during afternoon watoh (from 1 p.m. tola, m.); keeps the time and makes the pay¬ 
roll* for lock force, Ac. Reports to the superintendent. 

First engineman. —Duties: Has general charge of machine-house and machinery, 
and special charge of the watches from 7 a. m. to 1 p. m., and from 7 p. m. to 1 a. m. 
Reports to the assistant superintendent ou duty. 

during the watches from 1 a. m. to 7 a. m., and from 1 n. m. to 7 p. m. Reports to 


the assistant superintendent ou doty. 

Foreman (morning watch).—Duties: Takes charge of one side of lock; when not 
engaged on the lock has charge of the extra lockmen, and does work around the 
canal; takes charge of diving crew and apparatus, Ac. Reports to the assistant 
superintendent on duty. 

Foreman (afternoon wateh). —Duties: Takes charge of one side of the lock ; when 
not engaged in locking has charge of labor party, Ao. Reports to assistant super¬ 
intendent on duty. 

Offior watchmen (two). —Duties: Keep alternate watches in the office; receive re¬ 
ports from master® and clerks, and keep the “ Wat htnau’s record.” Report to the 
clerk. 

Hatch xan at the “Head.” —Dirties: Lives in a small house at the head of the canal; 
takestbe lines of incoming vessels; reads tide-gauge; cares for canal property, 
dec. Reports to the assist aut superintendent on 'duty. 

Night watchman. —Duties: Guards the canal at night; reports approaching vessels; 
©alls lockmen, Ac. Reports to the assistant superintendent on duty. 

Lockmen (fifteen). —Duties: Passing 'boats, caieof machinery, Ac. Report to the 
assistant superintendent on duty, or to the foreman or engineman to whom they may 
be assigned. 
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PASSING OF VESSELS, ACCIDENTS AND DELAYS. 


The passing of vessels has been attended to by the regular force. This service has 
t>een prompt and efficient. The following accidents and delays have occurred: 

On September 10 a sailor from the steam-barge Chamberlain was drowned in the 
canal just above the looks and another had his leg broken. 

On October 25 two men were drowued just below the lock. The lockmen threw 
life preserves t.o them and attempted to reach them with poles, but the men were 
too drunk to help themselves. 

On tho ‘21st of July one of the cables which operate the gates was broken. The 
cable was replaced in six hours. The barge Republic and tow were delayed forty- 
five minutes. 

September another wire cable w as broken. Four and a half hours 
replacing it. The propellers Nynck and Canada were each delayed 
This cable was the only new one that has ever been broken in the 

current which closed the gate faster than the engiue 

caught on the point of the miter-sill, 
e Iron State ran into the vessel Our Son, which was 

he damage to both ves- 


On the 



about four 





The stone and other material have been removed from the sonth side below and 
placed ou the north side above the locks. The warehouse has been moved to the lower 
end of the canal property. The ground below the slope-wall has been graded, walks 
constructed, aud 520 trees planted. A fountain and pool have been constructed on 
the lower grade, between the machine-house aud the street. The cost of these im¬ 
provements is $3,473,76. 

MOVABLE DAM. 


The movable dam has been closed once each month 
has been kept in complete repair. 



the season of navigation, 



be old 'kerosene lamps have been replaced with electric lights, which were lighted 
the first time on the 28fch of Jane, 1684. 

The Brush arc light is used. A ten-light, dynamo is placed in the machtne-honse, 
and is rnn by the turbines. Six lights are placed in at. line alone the south wall of 
the new lock on posts 30 feet high, except one below the lock, which is on a post 48 
feet high. One light is placed on the north side of the new lock, one in the office, 
and two in the machine house. The cost of the plant was $2,021.30. The light has 
been very easy to care for, is very much better and cheaper than the old lights. 


DIVING CREW. 


The diving crew has been employed two or throe times each 
the work required of it in a satisfactory manner. 

SURVEYS CONNECTED WITH THE CANAL. 


9 

and has done 


Survey near movable dam .—In accordance with your instructions a survey of a portion 
of the canal near the movable dam was made, to show the filling in of soft material 
since the opening of the canal. There seemed to be very little. A special report of 
this survey was submitted October 15, 1884. by Assistant Engineer Ripley and party, 
of the Hay Lake Channel Improvement. The cost was $22.98. 

Survey for site f or light-keeper* n dwelling. —As instructed by you a survey was also 
made of the canal lands west of Meridian street and south of the canal. This survey 
showed contour lines 1 foot apart vertically, and covered an area of about 1,000 feet 
long and 150 feet wide, and was made for the purpose of computing the amount of 
excavation necessary to prepare a site for light-keeper's dwelling. 

Surr*y of map to accompany report on title to canal landn ,—In accordance with your 
instructions, a report on the title to canal lands west of Portage street has been pre¬ 
pared. To illustrate this report a map was made in the following manner: Points in 
the United States land survey by Whelpley aud in the United States lake survey of 
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the river were occupied last summer, and theodolite pointings taken from one to the 
other, so as to connect the two surveys by a system of triangulation. The two sur¬ 
veys thus connected were platted in one map. This work wan, done by Assistant En¬ 
gineer Ripley. 

SCRAP IRON AND OLD ROPE. 


A large amount of junk had accumulated about the canal, and wm very much in 
the w ay. By your order under express authorization of r<he War Department it was 
collected, weighed, and sold to John, Hickler. The sale amounted to §1,482.18, and 
the proceeds were turned in to the Treasury. 


REMOVAL OF THE INDIANS, 


The land lying between the slope-wall of the old locks and the river has been leased 
to the Michigan State Fish Commission. There were twenty-two Indian houaee on 
this ground and eighteeu of them were occupied last fall. On the 27th of Septem ber 
I received your order to remove the Indians. A printed copy of your order was given 
to each head of a family or owner of house. Two of them, who were employed upon 
the canal, moved away immediately. In a few days others asked to have their houses 
moved for them, and this it was deemed best to do, in order to induce better feeling. 

The regular force was employed at this work at intervals for several weeks. On the 

8th of November the last nouse was removed. The cost of this work was §358.37. 

NEW RULES AND REGULATIONS. 

The new rules and regulations were received on the 29th of September, and have 
been enforced since that date. 

Copies were posted in conspicuous places in the village, at the canal office, and loch, 

and in addition, a copy was issued to the master and clerk of each craft passing the 

canal, and a receipt taken therefor. This plan was adopted to avoid duplicating then 
to the vessels, and also as evidence that all masters and clerks had been duly informed 
of the change In the rule® for the government of the canal. 

The rules and regulations as published by order of the Secretary of War are as fol¬ 
lows; 

RULES AND REGULATIONS FOR THE GOVERNMENT OF THE 8AINT MART’S FALLS 

CANAL, MICHIGAN. 

In accordance with the provisions of section 7 of the act of Congress approved 
July 5, 1884. 

Rule 1 . The movements of all vessels, boats, and other floating things in the canal 
and locks, shall be under the direction of the superintendent and his assistants. 

Buie 2. All steamers desiring to nse the locks shall signal for the same by two long 
id two short blasts of the whistle. 

Buie 3. All tows before entering the locks shall, if practicable, shorten their 

feet or less. All tows leaving the locks shall invariably shorten their 
lines to 400 feet or less. 

Passenger 
lb© 



eminent shall 







Hafts must give 
in general have 
on pleasure only 



to all documented 
over others 
not be granted a 




States 
in general 

ng to 

Boats arriving first at the canal will 
same class. Small vessels or craft bent 
* lockage when others are waiting to 
locks in company with other vessels, 
lockage, must be kept at least 400 feet 


pass the locks, but may be passed through 

Rule 5. All boats waiting above the locks 
above the upper gates; aud those waiting below the locks must be kept at least 200 
feet below the lower gates. 

Buie 6. Masters or clerks of vessels or boats shall report in person at the office of 
the superintendent on each passage, and make such statement of passengers, freight, 
and registered tonnage as he may require. 

Buie 7. No business trading or landing of freight or baggage will be allowed on or 
over the canal-piers or lock-wallB, except such email articles as may lie readily curried 
in the hand, so as not to delay navigation or obstruct the operating of the locks. 

Buie H. Vessels or boats may be moored to the piers only when specially permitted 
by the superintendent, aud then only in each places and for such times'’as ho may 
direct. 

Rule 9. No material of any kind shall be thrown into the canal. Flues shall not 
be cleaned in the locks. 
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Rule 10. All persons are prohibited from willfully or carelessly damaging the canal, 
or any part thereof; 

Rule 11. All boiitin using: the canal must b© free from projecting irons or rough sur- 
fiices that would be liable to damage the lock-walls or canal piers. 

Rule 12. No vessel or boat shall in any way obstiruct the canal or delay in passing 

The neglecting of any 
navigation of the canal. 


through, unless permitted to do so by the proper authority, 
lawful order shall be construed as obstructing the free navic 


REPORTS OF FREIGHT AND PASSENGER TRAFFIC. 


Statistics relating to freight and passenger traffic are collected from reports fur¬ 
nished by masters and clerks of vessels when passing through the locks. Blanks upon 
which to make these reports are furnished from this office, and a return of cargo and 
passengers exacted from each craft. 

It has been the custom to issue blanks printed on loose sheets of paper, and it was 
found that in this form many were wasted. With your approval the blanks are now 
bound in small books, containing sufficient for twenty-five trips for passenger and 
freight boats and fifty for tng-boats. These books are issued to the masters or clerks 
receipts taken therefor. This plan has proven a great convenience and saving. 


The drawings for 
draughtsman 





canal and locks have been completed 
brief description has been prepared to accompany 



COST 





Pay-roll of regular force... 

Pay-roll of labor party-.. 

Purchase of supplies... 


«» m • m m ♦ * 


• nun. » Will • ui» in 

«| » » itn * * » 


» 'i« » i» m m m • «k m m 

iw up » iB up ip up * * m m 

HP ip HP HP HP «p up • n» mu n» 


* * H» m 

Hi » » 111 

l« Hi W • 


$19,146 67 
4,523 43 
3,572 35 


27,242 45 

Less receipts for rents and dry-docking ................................. 646 00 

Net cost of operating and care.......................................... 26,696 45 


ESTIMATED COST FOR NEXT FISCAL YEAR. 


Pay-roll of regular force... 

Pay-roll of labor party_ 

Purchase of snpplies. 


Hill Ml HP MU' 

Ml Ml HP *1 

• » «■ UP 


$17,000 00 
9,000 00 
6,000 00 



» mi m «i ip m m m m m m m m » ■> • » • * » *» • • «» * * • • ’» » 


32,000 




statistics, finances, and business 
compiled by him from the 
obedient servant. 



canal I append 
of his office. 

S. Wheeler 




REPORT OF MR. ANDREW JACKSON, CLERK. 


Office of Saint Mary’s Falls Canal, 

Sault Samte Marie , Mich, t July 1, lb85. 

Sir: I have the honor to make the following report connected with operating and 
care Saint Mary’s Falls Canal, Michigan, for the fiscal year finding Jnn© 30,1885. 

The canal was open to navigation during the present fiscal year 219 days, 14 days 
lew than during the fiscal year of 1H83-V4. It was closed for the winter on Decem¬ 
ber 10,1884, ami opened for the current season on May 6, 1885. 

The statement of business for the season of 1884 shows that five articles, consisting 
of iron ore, lumber coal, wheat, and copper comprise 84 per cent, of the entire com¬ 
merce through the canal for that year. The percentage that each bears to the en- 
tire freight traffic is as follows: Iron ore, 40; qoal, 24; wheat, 13; lumber, 6, and 
copper 1 per cent. 

133 ENG 
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Three of these, wheat, coal, and lumber, are comparatively new freights, not having 
been prominent in the commerce of Lake Superior until recently. The first ship¬ 
ments of wheat and coal in any considerable quantity wore in 1871, while lumber 
ship cents did not begin until 1875. 

Iron ore and copper have always been important items of the traffic, though they 
have increased, in the ease of the former, from 1,447 tons in 1885 (the year the carnal 
was first opened) to 11,136,071 tons iu 1884, and in the latter from. 3,196 tons to 36,062 
tons during the same period. 

The total amount of registered tonnage which has passed through the canal since 
its first opening in 1855 up to the present date is 29,766,927 tons. 

On July 24, 1884, there were 55 passages through the locks, the largest day’s busi¬ 
ness in the history of the canal. On Juno 12, 1885, there were 53 passages through 
the new lock. 43 of these were locked between the hours of 11 o’clock a. m. and 12 
o’clock midnight, or during thirteen hours of the day. The lock was also idle during 
this time one hour and thirty-seven minutes. 






traffic 







freight tonnage 





docking 


• * m m m in <I> 111 m » a m # m m * m 


« * * t » 


$346 00 

200 00 
Hu mnnnnnmumiiu rnmmmmmmrnmmmm 

546 00 


Office expenses. 

General purchases... 

Photolithographing drawings 

Repairs. 

Labor (operating canal) ..... 

Extra labor... 

Lights on locks... 


» >»« * » m • « » a 


$716 m 
1,209 80 
2T5 (A 
4, 111 17 
16,277 fit$ 
4,496 01 
156 45 

27,242 45 


Net cost of operating, and care of canal, $26,696.45 



fan wt 


f the number of vessels passed through 
number , time, and cost of lockages , for 


■ Saint Mary 1 8 Falls Canal, Mick. I- 
fiscal year ending June 30, 1&85. 


Items. 


Through Through » Totals and 
old locks, new locks, i means. 


Number of vessels. . 
Number of lockages. 
Registered tonnage . 

Freight .. 

Time expended in ret 


■ w m m » m m m 


* • a » 


• w m «a 


5,620 
3 . 021 
981,766 
870,728 


«P m m m 'll® 


m « m m m 



m m m m m w m <m m m 





m m m m m m 



8 75 
0.0080 
0-0092 


Note—-“C ost ” includes all repairs and iraprovem ents made by the operating force and labor party 
and all purchases therefor. 


STATEMENT OF THE BUSINESS OF THE SAINT MARY’S FALLS CANAL, MICHIGAN, FOR 

THE FISCAL YEAR ENDING JUNE 30, 1885. 

Number and class of vessels passed: 


Side-wheel steamers............... 140 

Propellers ........ 3,421 

Sail.................................... .......................... 1,669 

Rafts and unregistered craft........................................ 399 

■ i — 

Total passages .. 5,629 

Total registered tonnage ........ 2,981,786 


































































115 


Freight and 


* m m • 



m m m m m «* • • m • • • 




Iron ore...tons.. 

Pig and manufactured iron.do- 

Lumber......M feet, B. M.. 

Salt.-.barrels.. 

Miscellaneous or unclassified freight.tons.. 


091,174 
36,829 
1,334,802 
14,130,448 
1,112,828 
63,083 
131,132,000 
129,452 
187,216 


Total freight. 

Passengers .. 

Very respectfully, your obedient servant, 


To Mr. E. S. Wheeler, 

General Superintendent. 


.tons.. 2,870,728 

...number.. 44,533 

Andrew Jackson, 

Clerk . 



supplies for operating and care of Saint Mary's Falls Canal 
y Lieut. Col. O. M, Poe , Corps of Engineer's> on 
circular Utter from this office dated September 17 
Regulations , 1881. 




No. 


2 

8 

4 


T. B. Ray] Sc 


UJtArlei A. Biral 
Mich. 

Bold, Sons Sc Co 
Standard Bros., 


1 ! Farrand, 
, Mich. 

2 ! F. H. 
i; 


bidders. 


Mich 



• m •= <=> 



Hardware, Rope, <to., 

I appro*!- I nroxImSte' »PP ro *i- 

mate total. p m mate total. 


1 



m m m • = ss 


m m m m 


$971 

lOlfl 




Recommended for 
acceptance, 
incomplete. 

Do. 

Incomplete and not 
signed. 


m m m m ■ 


m m m m m m m * m 9 m ■ 


sc cep tan 


NOT*.—For 



of comparing the bids, the approximate quantities 
sin the totals of the other bidders. 




Abstract of bids for furnishing 14,000 blank vessel-statements for use in “operating and care 

of Saint Mary's Falls Canal , Michiganreceived and opened by Lieut. Col. O. M. Pm, 
Corps of Engineers , on March 30,1885, in accordance with paragraph 1488, United States 

Army Regulations , 1881. 


1 

No. 

i 

Names and residences of bidders. 

Total. 

Remarks. 

i | 

The Detroit News Company, Detroit, Mich. 

$55 00 
63 50 

A ocepted. 

2 

Richmond. Backus & Co., Detroit. Mich. 

g 

J. W. False Sc Co., Detroit, .Mich. 

77 10 

No. 1. 



* 61 85 

J 

No. 2. 

i 

i 
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Itemized statement of expmditures incurred on account of appropriation for operating a 
oare of Saint Mary's Falls Canal, Michigan , during the fiscal year ending June 30,18t& 


FOB MONTH OF JULY, 1884 (PART). 


Data 


1884. 
Jane 5 



From whom pur¬ 
chased. 


D. R. Peirce, treas¬ 
urer. 


T. “W. Leggett, 
Agent. 


Articles. 


1 oast-iron pulley, 525 pounds, at 4 cents per pound 

2 set soi ews, at 25 cents each. 

18$ hours' labor, lathe-work, at 60 cento per hour .. 

5 hours’ labor, vise-work, at 40 cents per hour-- 

7$ hours' labor, common, at 20 cents per hour...... 

Cartage on pulley, shop to dock.... 

Packing electric light machinery... 


a • m m m m m % m «a • «a 



-July 



2 superintendents, at $150 each 
2 assistant superintendents, at i 

1 clerk. . ■ W m Ml m it mim » » mm wt> * at ■ am m Ml m IB * 

2 foremen, at $75 each.. 


* W » W l® 


B • • » 


» lit m i* mi a ill • mill' tv « » muo « u®i 


m m iooi m oil 


mm • ■ 1111 


• mm a* mu nun mm 


«0' mm • m • m 


1 engineman * • » • m m « • *» • » m m mu m * mu « » * m m « am • m m » « m m m m am m 

1 engineman • mm • mm Hi min mm an mot m mu IB ■ mm moi mu mm umi m nin mm • » *, *i mu mn mil mm mom ion mi m mm I 

4 watchmen, at $45 each.... 

2 lock men, at $60 each... 

2 lock men, at $50 each ... 

15 lockmen, 14|| months, at $45 each.. 

1 laborer, 194$ hours, at 20 cents per hour. 

14 laborers, 3,137| hours, at 17$ cento per hour 

2 blacksmiths, 154 hours, at 30 cents per hour 
1 carpenter, 255 hours, lit 25 cents per hour... 

1 scrubber, 40 hours,at 15 cents per hour ... 

1,155 foot pine flooring (matched), at $18 per M 
Cartage on same from yard to canal .... 


m » » 


■ mm mim ■ » m mm 


150 •• 
150 00 


80 00 
180 00 
llilll If 
111# If 
056 50 
18 00 
5111 IB 
46 m 
•I 75 

e m 

II® 711 


FOR MONTH OF SEPTEMBER, 1884. 



-roUs* August 


A 


W. A. Dennis ... 
P. M. Church.... 


Sept. 


R. A. Geary, man¬ 
ager. 

George H. Smith 


min • * mn * m 


• ill «!i «i 


Ml HI III Ml ■> 11 * 


• m mi ww «> • • 


m n mn an (i» im 


in • mu in «* 


m mi mu mi 


• * •••••• • • 


m 


2 superintendents, at $ 150 each.. 

2 assistant superintendents, at $100 each. 

1 clerk . inr rn • mm mull i»m mm - » urn » » mm- • m ml> mum 111 mm ill mil «l up • • m m mur • ® Hi Hi « « • • • * 

2 foremen, at $75 each ................... ... 

4 watchmen, at$45each... 

1 engineman ................................. 

1 engineman ................................. 

2 lockmen, at $60 each.... 

2lockmen, at $50 each .. 

15 lockmen at $45 each....................... 

1 scrubber, 55 hours, at 15 cents per hour.... 

1 carpenter, 250 hours, at 25 oents per hour.. 

2 teams, 1961 hours, at 37$ cents per hour.... 
1 mason, 160$ hours, at 30 oents per hour..... 
1 blacksmith, 211$ hours, at 30 oents per hour 
1 plasterer, 80 hours, at 25 oents per hour.... 

1 laborer, 31 hours, at 20 cents per hour.. 

14 laborers, 3,095 hours, at 17$ cents per hour. 
10 yards cotton cloth, at 10 cents per yard.... 
10 yards red flannel, at 35 cents per yard. 

3 pounds lampblack, at 25 cents per pound... 

1 file..... 


• in * « mu mu' 


* * • • in 


mm » «r w » 


■> « iOOQi MU « 


3 DO 

1 au 


111 • mum 


* l» IB ill • 


• • m « 



10 pounds lath nails, at 6$ oents per pound....._ 

1 harness buckle..... 

1 rubber stamp, 4 lines, at 25 cents par line.... 

2 rubber stamps, 2 lines each, at 25 cents per line... 

1 rubber stamp, 1 line.... .. 

Hire of one storage room from July 1 to September 

80, both data inclusive, three months, at $100 per 
year. 


200 00 
150 00 
150 00 
189 00 
00 00 
80 00 
120 00 
100 00 
675 00 
8 25 
02 50 
73 75 
48 10 
63 40 
20 00 
0 20 
.541 63 
1 00 
3 50 
75 
35 
65 
4 

1 00 
1 00 
25 
25 00 
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Itemized statement of expenditures incurred on account of appropriation for operating and 

car# of Saint Marjfs Falte Canal, Michigan, <fc.—Continued. 

FOE MONTH OF OCTOBER, 1884 (PART). 


Data. 


oil 

£ S 

* g 


From whom pur¬ 
chased. 


1884. 

Oct. ill 


Pay-roll, Septera 
wr, 


Farrand, 
& Co. 



2 superb te dents, at $15# each... 


m m m m m 


2 assistant superintendents, at $100 each. 

1 clerk 

2 foremen, at $75 each 

1 ongnieuiJiiLi ...... .............. 

1 engineman .... 

4 watchmen, at $45 each.... 

2 divers, 2 days, at $10 per day.. 

2 lookmen, at $60 each... 

2 lockmen, at $50 each... 

15lookmen, 14ff| months,at $45each_........ 

50 pounds Spanish whiting, at 1 cent per pound 
8,000 pounds white lead, at 54 cents per pound . 
00 gallons turpentine, at 484 cents per gallon... 
4 dozen No. 1 sash tools, at 32 cents per dozen . 


* m m m 


Totals. 


mm • at at m an • * * m 


in * aii ilia • 



. Itemized statement of expenditures on account of appropriation for operating and care of 

canals and other work of navigation, applied to operating and care of Sain l Mary f s Falls 
Canal, Michigan, during part of fiscal year ending June 30, 1885. 


Date. 


. . u 

o,;S 
6 | 
fc P 


From whom pnr 
chased. 





m an i» ■ is >■< sos 




« a «* «» an 




K. Tuttle. 

C. Corbett, man- 

Robert D. Perry . 
T. B. Rayl Sc Co 


Total 


m uhu <m mw 


1 team, 10 hours, at 30 cents per hour. 

1 team, 15 hours, at 374 cents per hoar.............. 

1 plasterer, 50 hours, at 25 cents per hour. 

1 mason, 10 hours, at 30 cents per hour. 

1 carpenter, 200 hours, at 25 cents per hour. 

1 blacksmith, 156 hours, at 30 cents per hour....... 

1 scrubber, 60 hours, at 15 cents per hour... 

1 laborer, 324 hours, at 20 cents per hour .. 

16 laborers, 3,350 hours, at 174 cents per hour. 

24 pounds glycerine, at 54 cents per pound.... 

8 ounces machine oil, at $1.50 per pound.... 

1 dozen carriage bolts.........! 

1 dozen screws.1.j 

2 pounds umber, at 10 cents per pound ... 

15 yards cotton cloth, at 10 cents per yard..... 

30 barrels lime, at $1.25 per barrel.... 

Freight and charges from Detroit to Sault Ste. 
Marie, Mich , on 2 boxes electric light fixtures; 

1 box lamp chimneys; 2 boxes carbons; 1 box seg¬ 
ments ; 1 package printing; 1 bag grass seed—for 
the lot 

1 bag (2 bushels) lawn grass seed .. 

Transmission of one telegram from Washington, 
D. C., to Detroit 

4,807 feet B. M.pine lumber, at $12per M.... 

4 cross-cut saws, 28 feet, at 82 cents per foot. 

1 try-square (8inch)...... 

1 bevel (8 inch)..... 

1 pair 10-inch carpenter’s dividers.. 

1 1 0-inch draw-knife... 

112-inch screw driver.... 

1 wood raap, half round, 16-inch ...............__ 

1 oilstone........ 

1 Lon spoke-shave ..... 

1 claw-hammer ..................................... 

1 8 inch monkey-wrench..................... ....... 

1 pair tinker's shears..... 

1 dozen steel railroad shovels....................... 

1 ratchet brace and 8 bits ..... 

1 2-inch millwright's gauge .... 

1 lb-inch millwright's gauge ..... 

1 |-l ;ioh millwri) ht's gauge ...:. „ 


$3 0© 

5 62 
12 50 

3 00 
65 00 
46 80 
9 00 

6 50 
586 23 

1 35 
75 
75 

• 10 
20 
1 50 
37 60 
3 71 


57 68 
8 96 
30 
25 
40 
60 
25 

m 

25 

20 

35 

40 

1 75 
7 OO 

2 85 
1 50 
1 00 
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of expenditures on account of appropriation for operating 
'anal9 and other work of navigation, fc. —Continued. 

FOE MONTH OF OCTOBER, 1884' (PART)—Continued. 


•/ 


Bate. 


JijJ 

► 


From whom pur' 
chased. 


Articles. 


1,884. 
Oct. 8 


» T. B. Rayl & Co 


10 ( T. B. Rayl ACo.. 

11 | Farrand, williams 

t & Co. 


12 R. W. King A 


set |~inch bolt dies ...... 

set f-inch bolt dies ....... 

pair extension gas-pipe tongs, IJ-inoh to 2-inch 
pair extension gas-pipe tongs, 4-lnch to 1-inoh. 

tray brass oilers...........- - - - 

speed indicator....-v.... 

large cutter-wheel ...... 

small cutter-wheel ............ 

set grate bars, 3 pieces *....................... 

stove flre.-pot . to m m i » « i « madifttft ® ® t # <® m m m m m m m 

sets mica, at ^2 per set........................ 


i •• 


lit 41# 
1 20 


m m m> m 


mn ms m mil m 


• «» m m 


<m» 'iuu> in 'im> iiddi 


mm * m 


m * a m • a * 


15 

6 00 
2 75 
4 68 
75 


* mt» m> m m «s m » • * a ■ 


a a m m m 


« wm min mu a Him m » o> » « 


urn a hidi mm • 


a * » «a 


•in IB * m|, *l 


1 Bli4J VO jiprate •••»•• m w> • m m w m m m m mm »••••• •■•••• m m m ■ 

,1 WPS-1 ID 1CHi 

6 hammer-handles, at 6 cents each. 

6 file-handles, at lj cents each.. 

2 dozen pick-handles, at $2 per dozen.. 

2 dozen ax-bandies, at $2.50 per dozen. 

1 cast-iron balance ball, 9-inch diameter.... 

2 expansion joints, 10£ inches long, 2|*inch diam¬ 
eter, at $5 each. 

6 kegs 8-penny nails, $2.50 each... 

6 kegs 12-penny nails, at $2.25 each. 

10 kegs 40-penny nails, at$ 2.25 each... 

10 kegs 60-penny nails, at $2.25 each . 

6 1-inch elbows, at 10 cents each. 

6 l-inch unions, at 14 cents each ... 

6 | inch plugs, at 3 cents each... 

6 I-inch plugs, at 4 cents each...................... 

6 1 J-inch plugs, at 6 rente each .................... 

0 2-inch to 1 l-inch reducers, at 16 cents each--- 

0 14 -inch to 11-inch reducers, at 10 cents each...... 

8 li-iuch to l-inch reducers, at 7 cents each........ 

2 brass sleeves, at $4 each ..... 

50 pounds burnt umber, at 6 cents per pound_ 

25 pounds chrome.yellow in oil, at ICcents per pound 
25 pounds chrome green in oil, at 14 cents per ponnd 
5 pounds ultramarine blue, at 20 cents per ponnd .. 

$ pound gold bronze, at $2.25 per pound.... 

10 pounds rosin, at 2 cents per pound. 

5 pounds native shellac, at 26 cents per pound.. 

60 pounds putty, at 24 cents por pound.. 

50 pounds red lead, at 5} cents per pound. 

4 pounds muriatic acid, at 8$ cents per pound.. 

4 pounds gl\ cerine, at 28 cents per pound. 

40 gallons Japan dryer, Ht 774 cents per gallon.. 

10 gallons Damnmr varnish, at $l.52| per gallon ... 
10 gallons alcohol, at $2.42§ cents per gallon.. 

1 barrel iron*ore paint 

96 gallons raw linseed oil, at 51 cents per gallon.... 
98X gallons boiled linseed oil, at 54 cents per gallon 

2 dozen No, 4 super wall brushes, at $4.50 per dozen 

1 dozen (2 xx round) paint brushes..... 

J dozen No. 8 swish tools, at $1.08 per dozen. 

dozen 6-inch seam brushes, at $1.76 per dozen_ 

1 dozen 9-inch “ B " whitewash brushes.. 

3 barrels lampblack, at $2.72 each. 

3 dozen No. 1 Argand chimneys, at 50 cents per dozen 
1 gross m icks •...................................... 

Freight on 1 box chimneys returned from Saolt 
Ste. Marie. Mich. 


4 00 

5 60 
3 50 

10 09 

15 00 
13 50 
22 56 
22 56 


S4 

18 

24 


42 
S 06 

3 60 

4 m 
3 50 
1 00 
1 12 

26 
1 20 

1 25 

2 S8 
35 

1 12 


15 25 
2/4 25 
4 00 
48 98 
53 Of 


FOR MONTH OF NOVEMBER, 1884. 


Sept. 2J5 


1 I Wm. H. Tbomp- 
I son, manager. 

2 and 3 I Pay-rolls, October 


Job printing . 


« PI ■' » * ■ n PI in 


2 superintendents, at $150 each.......... 

2 assistant superintendents, at $100 each 

1 clerk --.....................- 

2 foremen, at #75 each............ 

1 engineman.... 

1 engineman ............... 

4 watch men, at $45 each.. 

2 lockmen, at $60 each.... 

2 lockmen, at $50 each ... 

15lockmen, at$45each .... 


25 60 

300 00 
200 00 
150 00 
150 00 
90 00 
80 00 
180 ill 
Mill <10 
100 00 
675 00 
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Itemized statement of expenditure on account of appropriation for operating and 4 ?are of 

canals and other work of navigation , «fc.— Continued. 

FOB MONTH OF NOVEMBER, 1884-Con tinned. 


Date. 

O A 

A 0 

From whom pur¬ 
chased. 

* 

Articles. 

Total. 

a& 



1 



!0g4 

■'Sept 25 2 nine! 3 


Pay-roll®, October. 


4 George Kemp. 

5 E. D. Johnson 


25 


31 


Charles 

agent. 


. Reed, 


21 


10 [ w. w. 

I agent. 


n • • « 




• t ■ • • 


• • • • 


• a* m m 


m m «t * 


■ * m * m 


■m it ■ a> • • » in <«< 


m * m m * * m m i® 


m m Mi a 


1 team, 15 hoars, at 37$ cents per hoar. 

1 carpenter, 260 hours, at 25 cents per hoar. 

1 blacksmith. 107 hoars, at 30 cents per hoar.. 

1 scrubber, 50 hoars, at 15 cents per hour .. 

15 laborers, 2,882$ houis, at 17$ cents per hoar. 

30 tons (of 2,000 pounds) anthracite coal, at $6.75 

per ton. 

667 pine shingles, at $3 per M.. 

Cartage on same..... •............................. 

2 calking-irons, at 82$ cents each. 

1 pair butts mmmmmm mm mm m * ® (y» **•»•»» » w m m w 

1 door lock » m m m • • • ® a » ** - • m m m i » * m • m • • 

2 pair of gate hinges, at 35 cents each. 

2 gate latches, at 15 cents each. 

1 pair strap h m^^es................................. 

1 gate hook • IMI i» * at am m m mu » m m m m • «® • * • * * N # » • • • • ill «p> ■ m m m * m at jiiii at . 

161 cedar fence-posts, at 7 cents each. 

1 light (16 by 20 inches) window-glass. 

147 feet, B. M., planed lumber, at $25 per M feet... 
809 feet, B. M., common lumber, at $12 per M feet. 
2,076 feet, B. M., planed lumber, at $18 per M feet. 
242 feet, B. M., planed lumber, at $20 per M feet... 
63 feet, B. M., pinned lumber, at $15 per M feet... 
264 feet, B. M., planed and clear lumber, at $40 per 

M feet. 

28 feet, B. M., flooring boards, at $30 per M feet... 

I.60Q fence-pickets, at2 cents each .. 

Cartage on above..... ... 

Express charges on two packaged ef field note® from 
Lansing, Mich., to Detroit, Mich. 

Freight and charges from Detroit to Saalt Ste. 
Marie, Mich., on the following articles: 

2 boxes dings; 1 box whiting: 1 box dry umber; 
1 box putty; 30 kegs white lead ; 1 keg red lead j 
1 can alcohol; 1 barrel paint; 4 barrels linseed 
oil; 3 barrels lamp blac k; 1 barrel charcoal; 3 
coils rope; 2 boxes hardware; 1 bundle belting; 
6 bales oakum; 30 barrels salt; 2 barrels lard oil; 
1 barrel tallow; 4 dozen brooms; 5 boxes soap ; 3 

• cases lj e; 5 bales waste ; 32 kegs nails ; 2 bundles 
shovels; 2 bundles handles; l bundle saws; 10 
barrels kerosene oil; 2 cases matches; 4 cans Ja¬ 
pan and 1 can Damar varnish; 6 cans turpentine ; 
1 jug acid ; 1 fire-pot; 2 grates; 1 ash pan, and 1 
iron balance-ball, weight 21,404 pounds, at 25 cents 


Fre 





W ■ • • 


■p • m m 


m m m *> • • • m m m m 


m m m m m mm 


* » • m m m m 





cents 


,e. Marie, 
hundred- 


1 cask glass globes, from Cleveland, Ohio, to Sault 
Ste. Marie, Mich., 225 pounds, at 46$ cents per 
bund red-weight. 

1 reel lead cable, from Ansonia, Conn., to Sault Ste. 
Marie, Mich. 

29 glass globes, at $1.35 each. . ........ 

2 pounds insulated wire, at 50 cents per pound .... 
Freight on package wire from Cleveland, Ohio, to 

Sault Ste. Marie, Mich. 

Freight on 1 cask of globes from Sault Ste. Marie, 
Mich., to Cleveland, Ohio (returned). 

1 pair small pliers ...... 

1 pair medium pliers................ 

1 pair large pliers.................................. 

1 pair pole-climbers..... 

1 screw-driver (small) ........................_ 

1 brush (eleclrio light plant)....................... 

2,000 copper-coated carbons, at $32.50 per M ....... 

1 set commutator segments. No. 5 ............. 

1 set blushes, No. 5................................ 

50 sheets crocus cloth, at 5 cents each .. 

$ yard gum doth, at $1.25 per yard .. 


■ SI i ■ * m rn rn ‘rn 



!!!!!! 

.. 


$5 62 
65 00 
32 10 
7 50 
504 42 
202 50 

2 00 


3 67 
10 78 
33 21 

4 84 
95 

10 56 

84 
32 00 
2 90 


51 


1 05 


27 00 
1 00 
50 

8 05 

70 

90 

1 so 

2 25 
20 
25 

66 00 
4 00 
2 00 
2 50 
62 
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Itemized etatemmt of expenditure* on account of appropriation for ope, 

canal* and other work of navigation, /c. —Continued. 


operating and tnunti# 


FOR MONTH NOVEMBER, 1884—Continued. 


Date. 


TZ m 
°J3 

& 8 


From whom poi 
ohased."" 


Articles 



1884. 

Oct. 21 


10 I V. W. Leggett, 
t agent. 


Sept. 

Nor. 



J. P. Donaldson 
Co. 

Andrew Jacks© 


241 feet lead cable, at 12 oents per foot.............. 

50 insulators, at 8 cents each.. 

M knobs, at 7 cents each........... 

lit connectors, at 30 oen ts each...................... 

3 reels for transporting cable, 2 at |2 and 1 at $2.50.. 

Packing globes, See ..... .. 

2 feet snap.tubing (rubber), at 50 cents per foot- 

Traveling expenses front Sault Ste. Marie, Mich. v i 


zpei 

to Detroit, Mich. 


10 


Oct 


Andrew Jackson.. 
J. P. Donaldson St 


3 and 4 



Not. 29 


P. M. Church 


* * m m 


>»' i8» m «ti » 


» n • 


Services as clerk, November, 1884.. 

200 pounds tallow, lit 8| oeots per pound............ 

1,177 pounds manilla rope, at 14| cents per pound... 

204 pounds marliue, at 14 cents per pound . 

817 pounds {.inch chain, at 5 cents per pound ...... 

2 pounds cotton packing, at 25 cents per pound 
321 ipi'Ciu nds square rubber pick ing, at 32' cents per 
pound. 

HI pounds gasket packing, at 20 oents per pound 

5 pounds candle wicking, at 25 cents per pound. 

528 pounds cotton waste, at if cents per pound. 

96 A gallons lard oil, at 60 cento per gallon.... 

5©8§ gallons kerosene ©II, at 13 cento per gallon..... 

8 otMea conoentimtei lve, at$3 each ................. 

2 oases matches, No. 9, at $2.70 each............ 

6 cases Queen Anne soap, at $5 each ................ 

1 1 .inch single block .......... .. 

1 |»inch double block ............ . ................ 


1 §»inch double block 
2,055 feet {-inch alee 


at 19 cents per 


* » IB <* •» » m m m m m * m» * » «* m » • m • 


m mt » • 


« * • 


fill IB ’B IBI ■» 


» « d® • » • M • » « 


IB IBI ill '* mn IB 111 Bl « Ml ® * 


m • • « • * ■ 


» mil Mi' » M' mi iimi » 


<w ikki • » • a • 


« • «B W 


fits B® IB * m 


« 'W * « 


itoi « m * » 


IB m m w fits SB fit® 


1* • m m m 


mil * a * « 


m m m m 


m m « m m m 




as**® «® *» ® ffl» • • 


m w m, * 


Not. 

Deo. 


19 

10 


E. M. Lacy...... 

C. IX. Chapman 
& Co. 

Andrew Jackson 
Georg?. .19. Smith.. 


100 clamps for wire rope, at 40 cents each........... 

2 dust-pans, at 10 cents each . 

62 feet 7-inch double leather belting, at 89 cento per 
foot. 

1 side lace leather ■ IB IB IBI IB I* <B m IB IBI IB IB « B • IB Ml BS • ill m IB IBI Bl IB' IB IB IB «* IB » * IBI 'IB * 

1 barrel charcoal. mi m m m m m an m • m «t • * * • w m m m m • m • • « «► n» 

6 hales oakum, at $3. I 5 each....... ................. 

10 barrels salt at $1.20 each . 

4 dozen hi ooms, at $2 por dozen..................... 

2 superintendents, at $ L50 each ........ 

2 assistant supei intendento, at $100 each.. . 

2 f*irenien, at4Joeach 

1 engineman * « «*. *i » * a mi «» wi m » » • • * * «t i» m • • m «* « m m mt m m ms * a * m m « * m m 

1 engineman ■ 1* « III I» IB 1111 '* 'III 'III 111 IB 'III IB IB IB (1 lilt 1*1 111' * » IB fill 1(11 1* * «t III! l«I» * ll|« 

4 watchmen,at $15 each .. 

2 lock men, at $60 each.............................. 

2 lock men, at $©0 each.............................. 

15 lock men, at $45 each.............................. 

1 mason, 30 hours, at 30 cento per hoar ... 

1 carpenter, 250 hours, at 25 cents per hour... 

1 blacksmith, 66# hours, at 30 oents per hour.. 

1 tinner, 61J hours, at 25 cento per hour... 

1 scrubber, 50 hours, at 15 oents per hour............ 

1 laborer, 25 hours, at 17$ cents per hour... 

1 team, 7§ hours, at 87| cents per hour.............. 

1 light 8 by 10 inches window glass. 

1 pair butt hinges. 

2sets gate latches and hinges, at 50 cents per set... 
1 pair strap hinges............... 

1 package sine points................ 

22II lii 16 by 80 inches window glass, at 36 oents each. 

2 thumb bitches, at 10oento each.. 

I pair butt hinges____...................... 

I quart Arnold's writing fluid ................ ..... 

500 blank; vessel-statements........................ 


m mm m *» m 


Services as clerk for month of December 1884.....' 
Hire of stonft’zoom in Detroit, three months, at $100 
per year. 




150 00 
17 00 
167 72 
2 87 
15 95 
50 
Ml 40 


3 

1 

50 

58 




• 

5 

25 

1 

2 

390 


16 

16 

1 # 

00 

40 


20 

2$ 

45 


40 00 
29 
55 18 


50 

75 

50 

00 

00 

00 

00 

00 

GO 

00 

00 

00 

oo 

00 

00 

50 

92 
30 
50 
87 
81 
05 
13 
00 
32 
05 
15 

93 
20 
10 
TS 
25 


150 00 
25 CIO 


22 

12 

8 

300 

200 

150 

90 

80 

180 

120 

100 

675 

9 

62 

19 

15 

7 

4 

2 
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Ttmnized statement of expenditures on aeeonnt of appropriation for operating and oare of 

oanals and other work of navigation , #c ,—Con tinned. 


1886. 

•Tan. 


2 lockmen, 20 days, at $60 per month 
2 lockmen, 20 days, at $50 per month.... 
15 lockmen, 4 months and 29ft days, at $45 
1 diver, £ day, at ftlO per day.. 


P. M. Church 
Charles F. 


1 drip-pan 
iroas 




Pay-roll, January, 
oilcME!i superin¬ 
tending engin¬ 
eer. 

Andrew Jackson. 


• unit b* *> mm uuiii min n® 


12 cnt-ont armatures (complete), at $1.10 each. 
Express charges on same from Cleveland, Ohio, 
Detroit, Mich. 

2 clerks, at $175 each. 

1 cleric.......................... 

1 copyist■....................... 

1 messenger. 

1 scrubber, 2 days, at $1 per day..... 

Services as clerk for month of January, 1885 


• • » » 


• .non a» an » * «* 


m » aim mlm 




FOR MONTH OF JANUARY, 1885. 


1 

Date. 

0.3 

6® 

! © 

► 

ft 

s 

From 0 *^“ P° r ' i Article.. 

I Total. 

1884. 
Dee. 81 

1 

4 

! Pay-roll, Decern- f 2 superintendents, at $150 each. 

$300 06 



1 ber, 1884. | 2 iiiiuilstant superintendents, a$ $100 each .. 

I i 1 engine inn... 

1 enginemau, 10 days, at $80 per month.. 

2 foremen, 20 days, at $75 per month.. 

4 watchmen, 2 months, at $45 per month.. 

200 00 
90 OO 
26 67 
50 OO 
90 OO 



m m m » 



I®. .881 881 188' 88' 


III. Ill * 


ill III • • • 


• 8» 


m * 


40 00 
33 34 
224 25 
5 00 


350 00 
100 00 
35 00 
50 00 
2 00 
150 OO 


FOE MONTH OF FEBRUARY, 1885. 


Pay.roll, January, i 2 superintendents, at $150 each 

1885. | 2 assistant su perm tendon at $100 

1 ©agiiseman...................................... 

1 watchman.... 

Andrew Jackson.. 1 Services as oleik for month of February, 1885. 


ml® • 


, 10 # 00 
2 w m 

90 00 
45 00 
150 00 


FOR MONTH OF MARCH 


Feb. 


Pay-roll, Febru 
ary, 1885. 


J. H, Green 
P. M. Church 


«® ■ • «* 


Andrew Jackson 
George H. Smith 


• # ii® 


• • urn tss m 


m 0 ■ Hi 



2 superintendents, at $150 each ... 

2 assistant superintendents, at $100 

1 enginemau......... 

1 enginemau, 20 days, at $80 per month 

1 foreman, 9 days, at $75 per month. 

2 watchmen. I month and 16 days, at 
2 lockmen, 29 days, at $60 per month 
1 lock man, 9 days, at $45 per month 
59hours’ blacksmith work, at 30 

1 set grindstone fixtures... 

1 brass wa tor faucet............................... 

4|r pounds strap hinges, at 10 cents per pound. 

1 lock........ 

Services as clerk for month of March, 1885 . 

Rent of storage room from January 1,1885, to March 

31, 1885, three months, at $100 per year. 


m m m m m 


300 00 
200 00 
90 00 
53 33 
22 50 
69 00 
58 00 
13 50 
17 97 
75 


FOR MONTH OF APRIL, 1885. 


Apr. 


Mar. U 
Apr. 21 


Payroll, March, 


Charles F. Reed, 
agent. 

J. A. Marsh, 
treasurer. 


'll m m m 


2 superintendents, at $150 per month........... 

2 assistant superintendents, at $100 per month. 

1 enginemau.. 

1 enginemau. 14 days, ait $80 per month ..... 

1 loclkman, 14 days, at $60 per month ....... 

1 watchman 

Freight on drowings from Detroit, Mich., to Wash¬ 
ington, D. C. 

10,000 blank vessel-statements bouitc! in books of 
25, at $4 per* M. 

4,000 tug-statements bound in books of 50, at $3.75 


® » m • 


per 


3F 


300 00 
200 OO 
90 00 
37 33 
28 00 
45 00 
1 30 

40 06 

15 1M> 
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Itemized statement of expenditures on account of appropriation for operating and cure of 

canals and other work of navigation, <f*e.—Continued, 

FOR MONTH OF APRIL, 1885—Continued. 


Date. 


15T m 

° J 

il 

> 


From whom pur 
ehaaed. ' 


Articles. 


1885. 

Apr. 22 
22 


4 Harmon Be Graff, 
treasurer. 


30 


Andrew Jackson 





Apr. 


H. W. Seymour 


Brady A Co 


index book m m. w m m m w m m ■> • <* » ® ® mmmmmm mm m m m < 

boxes pens {Isaacs), at $1.50 each. 

dozen sheets blotting-paper, at $L per dozen. 

stamp ribbon ....... . ... 

dozen time books (small) .... 

quarts paste, at 10 cents per quart.........- 

er vices as clerk,.A.pill 1 to30, inclusive, 1 month 


m m m m m m 


mm m 


* » • * mil * • 


w m m a 


• «»» «* ..> 


1 stipeiintendent ... - ■............................. 

2 assistant superintendents, at $100 each.. 

1 engtneman ........................ 

1 euglueman .............................. 

2 In 1 !i!*iiin;■ ii, at $#5 per montb...............*.« 

4 watchmen, 31 months, at $45 per month .. 

2 lockmen, at $00 per month. 

2 lockmen, at $50 per month. 

11 lockmen. at $45 per month.. 

1 team, 30 hours, at 37J cents per hour.. 

1 blacksmith, lflS| hours, at 30 cents per hoar. 

1 carpenter, 40 hours, at 25 cento per hour. 

1 tinner, 4 hours, at 25 cento per hour. 

Tirrnveling expenses from Betroit to Sii nilt SI:e. IIiirii 

Mich. 

507 feet, B. M„ pin© plank, at $12 per H .. 

Cartage on same-............................... 

2 bunches lat li, at 10 cents each.................... 

500 lath, at 20 cents per 100........................ 

Cartage on sain©................................. 

6 'bolts, T Viuch, at 50 cent* per dozen. ... 

5 yards duck, at 28 cento par yard. 

1 pound copper tacks .... 

1 dozen screw-hooks . 

1^ pounds solder, at 30 cento per pound .. 

Freight and charges from Sault Ste. Marie to De¬ 
troit, Mich., on oha box negatives. 


•• 

3 to 
2 111 
11 iiifllt 
2 ill 


Sill III 
80 00 
150 00 
157 SI 
120 fll 

ioo it 

495 III 
11 25 

os m 
io m 
1 60 
20 4 $ 

« IB 
20 
20 

1 60 

15 

3 I 

nonoannnniip 

1 4$ 
05 

16 
45 
45 


FOR MONTH 


30 



20 


3 George Kemp 


30 


4 . P. M. Church 



«P* 4b * m 


® m m m m 


W «* *» m 


« m m m m 


** •# m m 


'BP* i® w 


m m # m 


«« m ** m 


2 watchmen, at 
2 watchmen, at 

1 nur^lf man at ill 


iiViiiQtit mm 


** m Ok <m 


m m m m m 


2 lockmen, it $50 each. 

11 lockmen, lOJS months, at $45 per month.......... 

2 divers, one-half day each, at $5 per day. 

1 plasterer, 220 hours, at 25 cents per hour .... 

2 teams, 130 hours, at 37J cents per hour. 

1 carpenter, 270 hours, at 25 cents per hour. 

1 blacksmith,220 hours, at 30 cents per hour.. 

1 tinner, 7 hours, «t 20 cents per hour.. 

1 scrubber, 80 hours, at 15 cents per hour. 

14 laborers, 2,535 hours, at 17§ cento per hour ...... 

3 barrels lime, at $1.25 each.... 

1,000 shingles .......... .... 

Freight on 750 pounds public property from Detroit to 

Sault Ste. Marie, Mich., it 20cents per 100 pounds. 

2 pair® butts,, at 7 cents per pair........ 

2 locks, at 35 cents each.... 

1 door-catcb .... 

3 knobs, at 3 cent® each .... . 

2 dozen C. and H. hooks, at 30 cents per dozen...... 

2 papers tacks, at 8 cento each..... 

1 fight (24 by 34 inches), window glass.............. 





200 00 
150 00 
150 00 
90 00 
80 00 
100 00 
90 00 
120 00 
100 CO 
469 50 
10 00 
55 00 
48 75 
67 50 
66 00 
1 10 
12 00 
443 59 
3 75 
2 75 
1 50 
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Itemised statement of acpendituret on aocount of appropriation for operating and care of 

canals and other work of navigation, «f <>.—Continued. 

« 

FOR MONTH OF JUNE, 1885-Continued. 


Date. 


^ IN 

*2 

A ° 


From whom pur¬ 
chased. . 


Article*. 


1889. 
May 30 I 


P. M. Church 


22 


7 


28 


30 


1 

1 


• • m «* 


• • « 


• mm 




* «■ « 



Jamea Rutherford. 


Charles F. Reed, 
agent 

C. 8. Turner. 


9 


H. W. Seymour 



4 pound English vermilion, at 70 cents per pound 

3 ounces oil vitriol, 45 cents ; and bottle, 5 cents. 

A pint sweet oil, at $1.70 per pint ................... J 

4 pound rot ten-stone, pn lverised, at 30 cents per | 

pound. ; 

door-knob... ! 

paii butts...................... ................... i 

10 pounds nails, 4.penny, at 4| rents per pound 

2 pairs butts, at 8 cents per pair.... 

1 lock knob 

1 catch 

2 latches 
2 yards 

2 feet chain, at 15 cents per foot 
107 feet, B. M.,pineluml>er,2by4inrhes, at $12 per M... 
600 feet, B.M., pine lumber,2 by 4 inches, at $10 per M. 
4,000 feet, B. M., pine lumber, 2 by 4 inches, at $12 

per M. 

341 feet, B.M ..pine lumber, 2 by 4 inches,at $12 per M, 

12 negatives illustrating the work of construction, 
Ac., at Saiut Mary's Falls Canal, Michigan, for an 
agi eed price of. 

Express chaigeB on 12 negatives from Detroit, 
Mich., to Washington, D. C. 

Cartage of public property from United States en¬ 
gineer office, Detroit, Mich., as follows: 

To Luke Huron steamer dock (single horse load) ... 
To Lake Superior steamer dock (double team load). 
To Lake Superior steamer dock (single horse load). 

450 feet pin© flooring, at $30 per M ... ... 

50 feet pine boards (planed), at $40 per M .......... 

12 feet hand rail, at 3 cents per foot. ............... 

28 feet 14 cove, at 1 cent per foot .................. 

60 feet 1J molding, at 1 cent per foot... 

46 feet 2| molding, at 1| cents per foot....... 

96 feet f-foot cove, at | cent per foot. 

200 feet oak flooring, at $35 per M. 

60 feet, B. M., pine lumber, 4-inch, at $20 per M. 

150 feet ceiling, at $35 per M .. 

100 feet siding, at $20 per M... 

536 feet, B. M , pine lumber (assorted), at $12 per M. 
100 feet, B. M., pin*- lumber (planed), at $30 per M.... 
50 feet, B. ML, pine lumber boards 

1 door (pine). 

Cartage on above, mill to canal .. 

3 yards oil-cloth, at 35 cents per ? 

6 dozen brass-head tacks, at 3 cents 
6 gate latches, at 20 cents each.... 

6 pairs hinges, at 15 cents per pair 
1 gate hoc" 


» » m * 


• « « «» 


dozen. 


m m m a 


H. W. Seymohr 



12 


20 yards cotton cloth, 

5 yards flannel cloth, at 40 cents per yard 
214 pounds Babbitt metal, at 124 cents per pound.. 
14 pieces 4 by 4 inches by 14 feet; 30 pieces 2 by 10 
inches by 16 feet (1,061 feet, B. M., pine lumber), 
at $12 per M. 

■ 50 feet, IB. M., planed pine boards, at $30 per M... 

, 100 round top fence-pickets, at 2| cents each. 

j 6 cedar fence-posts, at 10 cents each .. . 

1 10 pieces 2 by 4 inches by 10 feet planed boards, If? 
leet, at $10 per M. 

Cartage on above, mill to canal. 

George EL Smith..! Rent of one storage room In Detroit, Mich., from 

April 1 to June 30, 1885 (both dates inclusive), 
being three months, at $100 per year. 


TofciL 


|W 36 


1 

6 


20 

18 

45 

1 « 

50 

10 

25 

70 

30 

28 

00 


48 00 


7 

1 

5 

2 


50 
1 00 

50 

13 50 
2 00 
30 
28 
00 
69 
48 
00 
20 
25 
00 
6 43 
3 00 
80 
2 00 
85 
1 05 
18 
1 20 
90 


1 00 
1 80 
2 00 
2 66 
12 73 


1 50 

2 60 
00 

1 71 

7i 
25 «!» 
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Itemized statement of expenditures on account of appropriations for operating umd care e$ 

ea b and other work of navigation, fe. .Continued. 

TOE MONTH OF JULY. 1885. 


Bate. 


%* fe 
A €> 


1885. 

Jane 22 


and3 


From whom par- 
chased. 


Articles. 


Total. 


Konie Peters. 


Pay-rolls, Jane 


For photolithographing arnd printing 500 copies 
each of 14 sheets, of detail drawings of Saint 
Mary’s Falls Canal and locks. 

1 superintendent . 

2 assistant superintendents, at $100 per month.. 

1 clerk...... 

1 engfneman.. 

1 englneman ...A- 

2 foremen, At $75 per month. .... 

2 watchmen, at $50 per month ...... 

2 watchmen, at $45 per month..... 

2 lock mi n, at $60 per month..... 

2 lockmen, at $50 per month.... 

11 lockmen, 10 months and 25} days, at $45 per month.. 

1 carpenter, 260 hoars, at 25 cents per hoar.'.. 

1 team, 45 hours, at 37} cents per hour. 

1 scrubber, 50 hours, at 15 cents per hour----- 

1 blacksmith, 172} hours, at 30 oents per hoar. 

1 tinner, 6 hours, at 20 oeuts per hoar. 

15 laborers, 3,455 hours, at 17} cents per hour. 


1511 
290 lit 
15# !» 


80 «t 


too 


ISO Ilf 

nil® ill 

419lil lit 


16 87 
7 SO 
51 TO 
1 20 
fliini iisi# 


If, 2M ill® 


RECAPITULATION. 


Expended from appropriation for operating and care of Saint Mary's FaIIs Canal, Michigan $7,061 5? 
Expended from appropriation for operation and care of canals and other works of nirrlg;*- • 
tion, applied to operating and care of Saint Mary’s Falls Canal, Michigan ............... *10,290 lit 

i— - 

27,242 15 



paid in July. 


JILf I.# 4. 

DRY-DOCK AT SAINT MARY’S FA.LLS CANAL. MICHIGAN 


the fiscal year 
abject, which 
the Chief of 




reservation to the caual reservation. 

The river and harbor act of July 5,1884, directed that certain exam¬ 
inations be made at the canal in connection with this question, and that 
certain reports, with plans and estimates, be prepared, including the 
proposed alteration of the old locks to fit them for dry-dock purposes. 
Except so mnch as relates to the alteration of the old locks, all the 
information called for is to be found in the printed report already re¬ 
ferred to, and it is supposed to be unnecessary to repeat it. 

The following report* was submitted by.me in obedience to the re¬ 

quirements of the act of July 5,1884, 


* For report see Appendix L L 19, 
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In accordance with the statement contained in the closing paragraph 
of the report of November 13,1884,1 have caused to be made a plan with 
specifications for so modifying the upper chamber of the old locks (of 
1855) as to it it for dry-dock purposes, together with an estimate of the 
probable cost of doing so. They are transmitted herewith. 

Perhaps 1 have performed my whole duty in submitting these various 
plans and estimates, but I am so anxious lest something should be done 
that would interfere with the operation of the lockage system, that I 
venture to repeat the often-expressed opinion that on no account should 
this transformation of the old locks be made, nor should a dry-dock be 
built in such immediate connection with the locks or canal as to embar¬ 
rass their operation. If anything is done by the General Government, 

located where there can be no possible danger 
embarrassment, and I have pointed out how this 

estimated) required for co 
Amou at that can be nron 







hat can be prohtably expended in 

should be added to the $65,000 
State of Michigan holds in readiness to 

a dry-dock at Saint Mary 




LETTER 



ASSISTANT ENGINEER. 


Detroit, Mich., April 28, 1885. 

Colonel : I have the honor to transmit herewith an estimate of the cost of trans¬ 
forming the upper chamber of the old locks of the Saint Mary's Falls Canal, so that 
It can be used as a dry-dock. Also, general specifications covering the work to be 
done. 

The estimate provides for doing the work in. such a manner that vowels of 16-feet 
draught of water can be docked. 

Should it be judged best to limit the draught of vessels to the present depth of the 
old. canal, 12 feet, a saving of about $30,000 would be made in the cost of doing the 
work. 

Very respectfully, your obedient servaut, 1 

E. C. Burns. 

Lieut. Col. O. M. Poe, 

Corps of Engineers , U. 8. A . 




CHAMB 



DOCK. 




««» 




pier 
canal. 


in cutting down the upper miter-wall 
canal above the locks so as to give 
building a removable dam at the foot of the 
connecting cnlvert; building a new set of gates for 
jumping machinery and building house for same, and 




above the lock for 



; building a 
head of the 
in rebuilding 
240 feet on either side of the 


AND HEAD WALLS. 


Miter and head walls to be cut down about 4 feet, and the upper courses remaining 
in to be rebuilt, if the same shall be deemed necessary. 

GATE RECESSES AND HOLLOW QUOINS. 


The face stone in gate recesses and hollow quoins below the present level of miter- 
sill to be smoothly dressed, and made to conform to the lines of the masonry above 
that level, to such a depth as the increased height of gate renders necessary. 


PUMP WELL AND CULVERT. 


Pump well to be 6 feet in diameter ; walls to be 3 feet thick, of cement concrete 
coped with stone; bottom of well to be of concrete not less than 2 feet thick; floor of 
well to be not less than 3 feet below lock floor. 
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Culvert to be 4 feet by 4 feet 10 inches in completed section; to be capped with 
niton© not lose than 2 feet thick, well bonded into lock-walls. In excavating through 
lock-wall for culvert great care must be used and sides of excavation left smooth. If 
deemed necessary the excavation for culvert must be of sufficient width so that the 
side walls of culvert can be built np in a good and substantial manner. 


REMOVABLE DAM. 


Dam will be built as shown on drawing. All timber to be of good, sound white 

S ine free from i in par lections. Framing to be done in the best manner. Bottom tun¬ 
ers of dam to be well bolted to lock floor. All removable parts to be neatly dressed. 
Recesses to receive ends of dam to be cut, in the masonry as shown. 


Gate to be built after th 
hite oak. All iron work 
gs to be furnished. 
Miter-sill to be oak. Mi 




AND SILL. 


plan of 


use. 



t imber of the best 
> conform to draw- 




l inches by 12 inches timber 
planking then laid on upon 
ed to the underlying timbers. 


EXCAVATION 


The material to be excavated consists of earth and bowlders in unknown i>ropor 
ti<fhs. The cross-section of excavation to conform to the section of the improved ca 
nal. The work must be so done as to give a clear depth of 16 feet of water. 


PIER REVETMENT, 


Pier revetment will be of the same design and built in the same manner as the 
vetment of the improved canal. 


PUMP AND PUMPING MACHINERY. 

Pump to lie a centrifugal pump of approved make, capable of pumping 10,000 gal¬ 
lons a minute to a height of 30 feet; to be provided with suitable Inlet and discharge 
pipes and the necessary valves and fittings. 

Engine and boiler to be of sufficient power to obtain the required duty from th© 
pump without crowding 

Engine house for inclosing engine boiler and pump will be of brick, with iron roof* 
to be built, in accordance with plans to be furnished. 


Keel 








and w 



KEEL BLOCK TIMBERS AND BILGE BLOCK 


inches by 
nd bolted i 
s, timber ] 
re bilge bli 











Rests or steps, to receive the ends of shores used in supporting vessels, will be cut 
in the lock walls; to be placed as directed, and 'will be in nmnber about three to 
each 12 linear feet of wall. 

DRAINAGE. 

& 

The contractor will b© required to build the necessary coffer-dams to keep the 
works free from water, and to remove the same upon completion of the work. 


FINALLY. 


The contractor will be obliged to furnish all of the workmanship and materials re¬ 
quired for the completion of the work, and must make his work conform to the draw¬ 
ings which will be furnished him, which drawings shall form part part of th 86 spec* 
fixations, and to the direction® of th© engineer officer in charge. 
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ESTIMATE OF COST OF TRANSFORMING UPPER CHAMBER OF OLD LOCK8 INTO A DRY- 

DOCK. 

Removing miter and head walls and stone cutting and setting* stone; 


Removing 155 cubic yards stone-work, at $2 ... $310 

400 square feet stone cutting, at $1 ___................ ............... 400 

HO cubic yards stone reset, at $10 ................. .................. ..... 800 


1,510 


Removable dam ; 

4,625 feet, B. M., of timber and plank, at $40.. 
pounds of iron (bolts and spikes), at 6 cent! 
3 cutting (recesses at ends of dam) ....... 


* m 


m a* 


m m m m m m m 

* • m m m mm 


m m m m m mm 



Gates and sills 



Pump well, culvert, and drainage sluice: 

1,350 cubic yards excavation, at 40 cents.. 
96 cubic yards concrete masonry, at $10... 
1,200 cubic yards back filling, at 25 eeuts . 
100 linear feet of paved sluice, at $3.25.... 
15 linear feet culvert (tunneled), at $25... 


*» • m ** m • • • • «* 

i • <H « • • m m m m 

m m m m * » «• » « • 

• m m m m * » >» . . 

m m m m m « m m * iw 

>® • * m m m » * » «j 

• m w hi fin * m an up m 

■* » « ■» a» m hi up • • 


m m m m m m m m • ■ • • 

• • a m m m 

H HI m » m m m m m» * dm * 

• <» « * * m hi • ■ ■ m m 

tit hi « hi * » » * m m m »i 

'« m m • * * up mi' IP m »■ w 

• m m mt mi mii' m m » • «» » 

Ml » fill >H HI HI 111 «r IP fill' 111' Hit 


250 



2,500 


Pumping machinery, house, &c. : 
Estimated .................. 



Keel block timbers and bilge block 
21,000 feet, B. M., timber, at $40 . 

I , 600 pounds drift-bolts, at 6 cents 

II , 280 pounds cast-iron racking and spikes, 


* 


Mr «t HP 'lit * flit Hill hi m m 


• m • * «» m '«» m * «»i '» 


HI 'll 


cents 


Shore rests: 
300 shore 


rests, 


IP 'III HI 



inn a m * in ««i 


Hi' hi m 


HI III III HI HI Oft 111 III «' » rn ■»' 


hi • «» 'Hit «n » mt mi. mii mu 


HI 'IP HI 


840 

96 

564 


1,500 



RECAPITULATION 

ing miter and head walls, 

st-oue • m m m • • • « • m • • m m m m m m m m « ■ ■ • m m m m m m m m m m m <m m m 

dflDDl «• » m • m m * m <tmm •*•••! » <® • n m m <m m m w m m, m m m m • 

ard sill m m m m m m m m> m m m » m m m m m m m m m m am m m m • m m • • m m m • • • 

Excavation above locks.... 

Pier revetment .. 

Pump well, culvert, and drainage sluice........ ... 

Pumping machinery, house, &c..........____ 

Keel block timbers and bilge block ways .......... 

Shore rests ........... 

Drainage m <m m m m m m m m m •»> m w m •••••• m m » m • • w m m m m m • • « • • 

Contingencies 10 per cent..................... 

Total....... 


Rate 



» «i » • 


m m m 


m m m m m 


m m m 


» m m 


» « m m 


m m • • 


• mm 


• m m 


m m • m m m % m 


m m m m m m m m m 


• • • • • • • • 


m m m w m m m m 


m m 



m m m m ■ 


10 


10,000 

5,000 

24,000 

2.500 

12,000 

1.500 
300 

5,000 

62,060 

6,206 

68 , £ 66 , 
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L L 5 

IMPROVEMENT OF HARBOR AT CHEBOYGAN. MICHIGAN. 


The project for the improvement of this harbor was adopted in 1871, 
the object being to afford a channel from the original month of the 
river, 200 feet wide and not less than 14 feet in depth. 

This project was modified in.August, 1882, to provide for the deepen¬ 

ing of the basin opposite the steamboat landing, and the entire channel 

to the 1 . 5 .foot carve in the Straits of Mackinac, thus making the depth 

15 feet for the full width of 200 feet. 

At the date of the Annual Report for the fiscal year ending Jane 30, 

1883, the basin had been deepened to 15 feet, and this depth w .itJli ii. 

width of 200 feet carried, down stream to the slip between Me.A.i.thor, 

Smith & Co.’s and the railroad dock, thence by a channel of the same 
depth and 110 feet wide for a length of 1,600 feet, and finally a cat 90 

foot 















Congress approved July 5, 1884, the sum of $5,000 was 
appropriated for continuing the work. Meanwhile no complaints of 
the insufficiency of the channel have been received, and it has been 
deemed prudent to reserve this appropriation until a sufficient sum is 
added to it to make it worth while for contractors to undertake further 
work, and thus through competition give to the Government the ad¬ 
vantage of lower prices, or some pressing necessity arises in the ab¬ 
sence of such additional appropriation as will justify the payment of 
the higher rates for dredging, which the small amount of the funds at 
present available would compel contractors to charge. Consequently 
the appropriation of July 5, 1884, still remains. 

I think that the estimate heretofore submitted of $50,000 for the com¬ 
pletion of the project is entirely too small, and after consideration name 
$100,000 as the probable cost. 

Iilsi » m m » * m • m » m m m $395,000 
.. 118,000 


The original estimate for this work was 
Amount thus far appropriated. 

Received from sale of fuel. 

Revised estimate of 


«' esc i» 


• • «' * • m m m m 


m am i» 


required to complete the project 


100,000 


Total 


«i m 


m m m m 


m m • 


■» m m m « m • • «* • 



• m m w 





The foregoiug estimate indicating that the work may be finished for 
so much less than the original estimate is based upon the possibility 
that the long pier provided for and intended to protect the channel 
may be omitted. Should this not prove to be the case the original es¬ 
timate will be found not to have been too great. 

The reasons for undertaking this improvement have been frequently 
stated i n Annual Reports, and it is deemed unnecessary to repeat them, but 
merely to say that the extension of railroads to and beyond Cheboygan 
has increased the importance of the point even more rapidly than was 
anticipated, and the amount necessary to push the project to comple¬ 
tion is submitted, and an appropriation of $50,000 for the fiscal year 
1886-’87 is recommended. 


The work is located in tin Michigan collection district, Michigan. Th© nearest 
port of entry is Grand Haven, Mich., and the nearest light-house is the beacon on the 
pier-head marking th© outer end of the channel. 
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Money statement . 


Amount appropriated by not approved Jnly 5, 1884 ... IS,000 00 

3 nly 1, 1885, amount aval lable ...... 5,000 00 



Amount (estimated) required for completion of existing project........ 100,000 00 


A n mount that can b© profitably expended in fiscal year ending June 30,1887 50,000 00 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1808 and 1867. 








tbe object being to obtain an entrance channel, 
river, of navigable width, and of not less than 13 feet in depth, 
project was subsequently modified with a view to obtaining a depth 
14 feet. This had been practically accomplished at the date of the la 
Annual Report, when it was stated that the improvement is of such 
character that it will require attention from time to time, and as the 
nature and extent of this could not be foretold, it was recommended that 
a sufficient appropriation be mad© to render available the sum of 


This recommendation '1 now respectfully renew. The sum required 
m $5,465.96. 

At the beginning of the fiscal year the sum of $4,541.96 was avail¬ 
able. 

No demand has arisen for extensive work, and only $7 have been ex¬ 
pended, leaving 14,534.96 still available to meet any sudden emergency. 

The commerce directly benefited by this work is that to and from 
Thunder Bay River, at the mouth of which is situated the important 
and rapidly growing town of Alpena. 

The Improvement made gives great satisfaction. 



Port Huron 



the nearest 



Mich 


is at 





1884, 

1885, 



available 
expended durin 
1884.. 


m m m m 


m m m m 


i • • ■ 





«» it* • ® • 


tm m • •«»«•*» 


July 1, 1885, amount available 


• m m 


m m 


m m m m m 


4,534 96 


Amount (estimated) required for maintenance of existing project. 10,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1887 10,000 00 


Submitted in compliance with requirements of section 
bor acts of 1866 and 1867. 

134 ENG 


of river and 
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L 1 L 7 . 

IMPROVEMENT OF HARBOR AT AU. 8 ABLE, MICHIGAN. 

The present project for .the improvement of the harbor was adopted 
in I860, and modified in 1879, the object being to obtain a channel of 
not less than 10 feet in depth for a width of 100 feet from the Bake to 
the State Bead Bridge at Au Sable. 

1 have always had serious doubts as to whether an improvement of 
any substantial value is practicable at this harbor at reasonable cost. 

During the past year I have examined the history of the work, and 
submit herewith in an appendix marked “A” my notes upon the sub¬ 
ject. 

My study of the matter has forced upon me the 
not possible to make any permanent improvement 
cost at all commensurate with the advantages to be 

A balance of $4,900.55 remaining from appropriation 
has been available during the entire fiscal year, and 
to propose its expenditure in any alleviative measure 
reach me concerning the condition of the harbor, but 

The present condition of the work is as follows: Beginning at the 
State Road Bridge and going downward for a distance of about 3,200 
feet, the main channel is separated by the north revetment from a net¬ 
work of smaller channels fed by the river and used to store logs and 
float them, as required, to the mills below. 

The entrance to these log channels just below the bridge supplies 
them with a quantity of water greater than that which the chutes be* 
can discharge without considerably increased velocity of flow. 

The revetment is therefore exposed to a pressure from the rear tend¬ 
ing to force it into the channel at the same time that its hold on the 
bottom is weakened by increased scour. 

It is constructed of piles backed by slabs and edgings from the mills. 
The upper part, for about 1,800 feet, is what is known as the Backus 
Revetment, constructed originally by private parties and subsequently 
turned over to the Government. 

It consists of a row of piles, backed by edgings, and is supi>orted 

greater part of its length by a narrow bank of sand, 
it from the log channels. 

Prior to May, 1883, a portion of it just below the bridge was 


made 
stood ready 
hould complaint 
has been made. 






where two or three piles have been washed 
out, but has served its purpose up to the present time. 

The complete repair of this revetment, including the construction of 
a suitable entrance chute, was estimated in the Annual Report for 1882 
to cost $4,500. 

Below the Backus Revetment and connecting with it, is a pile and 
edging wall built under Major Harwood’s direction in 1880-’81. This 
consists of two rows of piles 7£ feet apart, the inner row capped and 
waled, and the space between the rows filled with slabs and edgings. 

There is no sand-bank in rear. It extends about 1,550 feet down¬ 
stream, and is pierced by four chutes affording connection between the 
log booms and the main channel. 

It is In good condition along the greater part of its extent with the 
following exceptions: The filling has sunk below the level of the cap 
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timbers, although not below the water level, am! the scouring action of 
the water escaping through the two lower chutes has caused the revet¬ 
ment to lean outwards at these places. 

Continuing down the north bank the space of about 600 feet between 
the pile mod edging revetment and the north pier is occupied by the 
saw-mill and docks of J. E. Potts & Co. Below these is the pier of 
crib-work, about 400 feet long. The superstructure is generally in good 
condition; one crib near the shore end of the pier has sunk about 1£ 
feet out of level, but is still well above the water’s edge. 

The last crib, upon which the light-house stands, was badly charred 
by a fire which occurred May 16, 1885, but is injured more in appear¬ 
ance than in strength. 

Passing to the south side of the river at this point, the south pier 
and its extensions are next in order. 

The pier itself was originally built of crib-work, subsequently re- 
newed and repaired, and in 1881 extended by a row of piles 3 feet apart, 
capped and waled, and stretching in prolongation of the inner face 
of the pier to the 14-foot curve in the lake, a distance of about 875 feet 
from the pier. 

Mr. J. C. Gram, who owns an extensive lumber-mill here, carried a 
lumber dock out to within 300 feet of the end of this row of piles, fill¬ 
ing in the rear of the piles with slabs and endings. To the end of his 
dock the structure was practically a pile and edging revetment, and 

beyond his dock a simple row of piles. 

About 150 feet of this unsupported portion was wrecked in 1882. On, 
the 16th May, 1885, a fire, starting in. the lumber stored on the dock of 
J. O. Gram & Co., burned the superstructure of the last crib of the south 
pier and its extension to the end of the dock, that is, to within 150 feet 
of the end of the unwrecked portion. 

For this distance all the timbers above water are destroyed, or so 
burned as to be worthless. The piles below water are apparently sound, 
and the backing of edgings in rear of them is still in place. The struct¬ 
ure, owing to the absence of capping or string pieces, would offer but 
little resistance to a displacing force. 

The pier itself was uninjured, with the exception of the crib at the 




paired in 1881. This portion is now in good condition. 

The remainder of the revetment of the south bank consists of a plank 
beam wall, built in 1881. 

This is simply two rows of piles 2 feet apart from center to center, 
and capped, the space between them being filled with planks placed on 
their side, one above another, so as to form a wall extending from the 
bottom of the stream to the top of the cap. This portion of the revet¬ 
ment, about 1,300 feet long, is in good condition. The plank wall has 
sunk an average distance of If feet below the cap, but is still above 
water. 

Above the plank-beam wall to the 1 ! State Boad Bridge the bank on the 
south side has not been revetted by the Government. The length of 
this stretch is about 1,750 feet. 

A few souudings taken at ten different places along the channel show 
a somewhat greater depth than was found at the detailed examination 
made in 1883. There is ample depth in the channel itself, but any ben- 
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eflt which might arise from this is neutralized by the bar at the mouth 
of the river. 

The position of this remains practically the same as in 1883, with pos¬ 
sibly a slight approach to the pier, but the depth of water over it has 
diminished. 

It is stated that a vessel drawing' 8 feet has recently passed over the 
bar, but this is doubted. The water is higher than usual, but hardly 
sufficiently so to permit that draught. 

The principal industry of the place is the manufacture and shipment 
of lumber. Nearly, if not quite, all the shipments are now made from 
piers or docks built out into the lake. Some inconvenience arises from 
this arrangement, as vessels are sometimes driven away by heavy 
weather. 












from recom in ending any appropria 

provemeut, lest further experience 
suggest that the amount now avail 
emergency that may arise. 




e, I am 






the fiscal year 18c 
the abandonment 
show me to be in 
retained in hand fc 



the 



meet 


This work is situated in the collection district of Huron, Mich. The nearest port 
ot entry is Port Huron, Mich., and the nearest light-house stands on the north pier. 
About 130,000,000 feet B. M. of lumber, 45,000,000 lath, and a quantity of salt are 
annually shipped from this point. 


Money statement . 

July 1, 1884, amount available 

July 1, 1885, amount available . . ■» .. *.. m m • ft * ft mimi • , m «' «> « ft ft ft m ft fti fti » » m ft ft ft ft ft ft .. ■> » • «“ 

t Amount that can be profitably expended in fiscal year ending June 30,1887 
< Submitted in compliance with reanirements of section 2 of river and 


<■> •> « « 


«> «i> .ft » ft ■ • * » * ft « .. 


Submitted in compliance with 
harbor acts of 1866 and 1867. 


requirements of section 2 of river and 


$4,900 55 
4,900 55 
4,900 55 


A 


NOTES ON THE 


AU SABLE, MICHIGAN, 


In his report of October 16,1866 (Appendix Q, Annual Beport of the 
Chief of Engineers, 1866 ), General William IP, Raynolds submitted the 
first project, with estimates, for the improvement of the mouth of An 
Sable Biver. At that time the mouth of the river was about 150 feet 
wide, with 5 feet of water on the bar. Above the mouth from 7 to 10 
feet could be carried for a distance of about a quarter of a mile, in a 
channel from 50 to 175 feet in width. Above that point not over 5 or 6 
feet could be carried. 

The project provided for two parallel piers of crib-work, 100 feet apart, 
extending out from the shore line to the 12-foot curve, the material to 
be afterwards removed to that depth by dredging, and the dredged cut 
^extended up-stream to the 6-foot curve. The piers to be in length 7Ci 
feet on the north side and 1,160 feet on the south side. The estimate of 
cost amounted to $114,754.40, and only provided for filling the cribs 
with stone t > the height of the water line. 
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By act approved March 2, 1867, the sum of $50,000 was appropriated 
for the work, and on the 28th the charge of it was assigned to General 
T. J. Crain, who concurred in the general features of the project which 
had been submitted by General Eaynolds but recommended that it be 
modified to such an extent as to provide for 10 feet of water instead of 
12 feet, with a cheaper mode of construction and shorter piers, which 
reduced the estimate to $69,367 for the 10-foot harbor and $82,892.72 
for one of 12 feet. 

At the same time General Oram emphatically expressed the opinion 
that the “harbor,” * * * “however well we may construct it, will 

need in a few years much dredging from the enormous quantities of 
sand which the river brings along from the interior into the lake to be 
deposited at the mouth.” (Annual Report Chief of Engineers, I860, 
page 147.) And again : 

* * * I am satisfied that to malutain even that depth (10 feet) we shall have 




pter% 



laws relating to awarding contracts, it was not until the 16th Decem¬ 
ber following that the articles of agreement were dually completed and 
approved. It was then too late in the seasou to do more than begin 
preparation of the requisite materials, and all work was necessarily de¬ 
ferred until the opening of the following seasou. Meanwhile a resurvey 
was made of the locality, and a proper bench-mark established. 

Upon the opening of the season of 1868 active operations were 
begun, and in his Annual Report for the fiscal year ending June 30,1868, 
General Cram remarks: 

This will always ho au expensive harbor to keep open, owing to the enormous, 
quantity of sand corning down tin' river and floating lake-shore wise. The annual 
expenditures to keep it in order will not be less than #0,000. 


These opinions in regard to the difficulty of maintaining the requisite 
depth of water at this harbor, expressed before the work had made any 
progress, have been so amply fulfilled that special attention is invited 
to them. 

By the close of the fiscal year 1868-’69 the north pier had been ex¬ 
tended 240 feet and the south pier 660 feet, a length sufficient to indi¬ 
cate whether the predictions in regard to the refilling of the channel 
were well founded. The effect of the spring freshets of 1869 was to 
scour out the shoal between the piers from a depth of 24 or 3 feet to 






m*iY4hT! 




that the result of the scour was simply to move the deposit farther out. 
The short time was not sufficient to fully build up the bar, but the 
process was rapidly going on. In his Annual Report for that year 
General Cram refers to the matter in the following terms, viz: 

This river is long, rapid, and, as its name imports, is full of sand, which, being 
washed down from all the way for 120 miles up, forms an everlasting deposit lit its 
month. 


way for 120 miles up, forms an everlasting deposit at its 


Having had another year’s experience at the locality, he now reports 
that “ the annual expense of keeping this harbor open, after complet¬ 
ing it, will be $3,000.” There was no special appropriation made in 
1869 for the work, but the sunn of $2,970 was allotted to it under the 
act approved April 10,1869. 

The progress made daring the fiscal year 1889- , 70 extended the work 
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so that on the 30th June the north pier had a length of 392 fecit and 
the south pier 842 feet. 

The annual report for 1869- 7 70 was prepared by General O. M. Poe, 
who, after a careful consideration of all the data upon the subject, re¬ 
marked in regard to the maintenance of the harbor: 

* * * I deem it prudent to anticipate a necessity for dredging more or leas ewiry 
year, and do not think the estimate of the probable annual coat of maintenance 
heretofore unbmitted by General Crain, namely $3,1000, at all too large. 

By act approved July 11, 1870, f15,000 were appropriated! for the 
work , and by that of March 3, 1871, the further sum of $10,000. 

The annual report of General Poe for the year 1870- J 7i contains the 
following paragraph, viz: 

Comparing the depth of water in the channel with that of previous yeans, the har¬ 
bor shows a marked improvement. Closing the gap G. H. has increased the current 
so much that it has entirely removed the bar in front of the harbor month, and made 
a channel of 10$ to 11 feet in depth. The river inside shows an average depth of lit 



and seemed to indicate a littoral current of sufficient power to carry 
away the sand and other matter brought beyond the ends of the piero 
by the river current. But this favorable condition was not continued, 
since the annual report for the year 1871- ? 72 contains the following, viz: 

By referring to the chart of the harbor transmitted herewith, it will be seen that 
the 10-foot curve is now distant from the outer end of the piers 420 feet, an increase 
of 280 feet during the year. This is largely in excess of the increase in former years, 
and makes a much less hopeful exhibit for the future of the improvement. 

This was at tie time attributed to the fact that cuts had been made 
across points in the river above. These cut-offs, of course, had an in¬ 
creased current through them, which in some instances was used to 
scour out the greater portion of the material removed. This was done 
by opening a small cut, and leaving the current to do the rest. In a 
similar manner mill-ponds and boom-cuts were scoured out, and alto¬ 
gether a very large amount of material was dislodged and carried by 
the current to the outer end of the piers. But instead of being then 
all carried along shore by a littoral current, much of it was deposited 
beyond the ends of the piers with the effect stated. 

Under this state of affairs it was proposed with the appropriation of 
$10,000 made by act approved June 10, 1872, to extend the north pier 
(except the superstructure) a distance of 150 to 200 feet, with the hope 








































provement originating in the excellent showing of the previous year 
had not been realized, and that be felt at a loss what to recommend for 
the future. He further remarked that the proposed extension of the 
north pier, if carried out, would be at best an experiment, and might 
result only in further illustrating the never-ending operation of the pier- 
extension system, and expressed the opinion that— 

If the action should not prove to be more favorable than during the last twelve 
months, it would be cheaper to dredge a channel across the bar annually after the 
winter and spring freshets have done their work than to further extend the piers. 

I instructed the local agent to extend his surveys of this season sufficiently far out¬ 
ward to determine whether or not a bar of sand reported to exist oft’ the mouth of the 
harbor was actually there. It was found at a distance of about a mile from the outer 
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end of the piers, with a maximum depth of 18 feet of water, and on the greater portion 
of it only 13 feet. 

The general depth of water inside this bar is from 3$ to 4-J fathoms. This bar is 
not well defined on the lake survey published charts, and is, I fear, in process of for¬ 
mation. 



The indications thus developed were of the gravest character 
such a bar was in process of formation at so short a distance from the 
ends of the piers, it could only be a question of a short time when the 
pier extension would have to be carried out to and beyond it or the 
attempt to improve the harbor by that method abandoned. 

The proposed extension of the north pier was not made, and the an¬ 
imal report for 1872-73, by General G. Weitzel, informs us that “ the 10- 
foot curve is now distant from the outer end of the piers 680 feet, or an 
increase from last year of 260 feet. This shows a decrease of 20 

previous, but with a greater 
water this vear where 










point was not the places from 
which the material was brought, but where deposited, since the river is 
essentially a sand-bearing one, and the drift must either be carried clear 
the harbor, or, in a greater or less time, form an obstruction. 

It was determined to give immediate relief by dredging the bar at 
mouth of the river. This would also serve as an experiment to de¬ 
termine the length of time it would keep open, and thus compare the 
relative cost of dredging and pier extension. 

At the same time General Weitzel stated his intention to ask for au¬ 
thority to make a survey to determine the feasibility and cost of an arti¬ 
ficial connection with Tawas Bay. 

He did not recommend any appropriation for the work for the next 
year. 

The operations during the year 1873-74 consisted in keeping the 
already executed in repair, and in dredging a cut to 10 feet 
depth across the bar which had formed during the spring of 1873. 
The Annual Report for the year gives, in detail, a description of the 
encroachments on and abuse of the channel referred to in the report for 
the preceding year, which tended in a great degree to neutralize the 
work that the Government was doing. 

By act of June 23, 1874, it was directed that a resnrvev of Au Sable 

made and ci 
of September 

bar. As 

cut had been dredged more particularly for purposes of experiment, 
is to be regretted that it hardly had a fair test, because the encroach- 

abnse before referred to had aided in filling the cut more 
rapidly than would have been the case under the operation of natural 
causes alone. The local engineer recommended the extension of the 
north pier a distance of 300 feet, and that the channel across the bar 
be again dredged out, at the same time remarking that this would 
be of little use unless the encroachments and abuse by individuals and 
corporations were stopped. General Weitzel, the engineer in charge, 
declined to recommend any appropriation for further attempt at im¬ 
provement until the local or State authoritievS should take the requisite 
steps to stop these lawless acts, and only asked for $2,500 to keep ex¬ 
ist ingworks in repair. 
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Daring the year 1875-*76 no work wm clone, and no step® were tala 
by either local or State authorities to put a stop to the lawless acts 
previously referred to. Meanwhile, the main interests centering at 
An Sable abandoned the river, and moved to piers and docks trazb 
oat into the lake and asked for a breakwater in the lake In front of 


them to protect these docks (or piers) and to serve asa harbor of refuge 

General Weitzel again declined to do more than an ap. 

propriation of $2,500 to keep the existing works in repair. 

By act of August 14,1876, the sum of $1,000 was appropriated for 

this harbor, bat during the year 1876*. r i7 nothing was done beyond iiiai 

inspection of and report upon it by Capt. A. X. Lee, Corps of Engineers, 

General W.eitzel’s assistant, who appears to have visited the harbor is 

October, 1876, and again in June or Jnly, 1877. At the latter v im t he 

found the work in a much worse condition than at the former. Sound. 


mm between the piers showed 10 to 13 feet of water from the an|rf« 
in the south pier to the heads of the piers. Outside the piers he focus 
nothing less than 8$ feet of water, showing the bar to be in about 
the same condition as in July, 1875. From the angle in the south pier 
to the upper end of the same, the depth shoaled from 10} feet to 6£ 

wereonJy 3 feet of ate so e paces C pta n Lee farther remarked 


Tliiini state of affairs liiiii been caused by the gradual encroachment ciiici and changing 
of the channel by the 1 nnibermen i u dri vi ng pi lee, bu i Id i ng docks, cutting passages 
through the river bunks for their own convenience in reaching their mills with their 
logs, m fact, using the river in every way as if it were their own private property, 
and not a common highway. 

General* Weitzel thereupon reported that uuless he received instruc¬ 
tions to do so be would not expeud another cent on this work. 

On the 27th April, 1878, the charge of this work was transferred to 
Maj. F. Harwood, Corps of" Engineers. In his annual report for 1877-’78 
he states that he bad visited the work and found It in substantially the 
same condition as reported to Major Weitzel by Captain Lee, but he did 
not agree with him as to the extent of the damage done to the river by 
the encroachments, &c\, often spoken of. However, he concurred in 
the general conclusions of his predecessor, and in his policy* of refrain- 
jog from further attempts at improvement until the conditions were 
changed. 

He ex ’ 1 ^ ^ 1 1 ’ * 


T 





In conclusion, however, he recommended that the harbor be aban¬ 
doned until such a time as the United States should be in position to 
assume jurisdiction over the river fronts to that-point. 

The repetition of these conclusions appears to have had its effect, for, 
by an instrument in writing this jurisdiction was ceded to the United 
States by the owners of the river fronts. This being satisfactory, steps 
were taken to make further attempts to improve the harbor. 

Under date of February 8, 1879, Major Harwood submitted a project 
for restoring and improving the harbor, and estimated that it would cost 
$35,000 to carry it into effect. The project was approved, and by act of 
March 3, 1879, the sum of $7,000 was appropriated towards it. Subse¬ 
quently, for reasons given in the Annual Report for that year (1878- , 79), 





♦ 











































APPENDIX LL-REPORT OF GENERAL POE. 


2137 


Alajor Harwood ^educed his estimate to $25,000. It is doubtful whether 
this reduction in his estimate was warranted. 

During the year 1879- ? 80 operations were carried on in pursuance of 
the approved project, and resulted in the completion of a plank beam 
revetment on the southwest bank of the river, and the construction of 
m pile and edging revetment on the northeast bank as far down-stream 
as the Au Sable Bridge, 

By act of June 1.4,131:1(1, a further sum of $7,000 was appropriated 
for the work. 

In closing his annual report for the year Major Harwood remarks 

that when the riv.eir banks are revetted, from Oscoda Bridge to the Lake, 

11* interior improvement will have been completed, but that u other 
measures of improvement will probably be needed in the event of the 
formation of a bar, as is most probable, from the sand deposit 



river was 




States 

making it less abrupt. 

The river being now confined within a channel 
width, the high water of the spring of 1881 scoured it down to the 
bed gravel, giving in general a depth of 10 feet, and not less than 9 
feet at any place. As was to have been expected, the sand was deposited 
at the mouth of the river forming a bar with only 6 feet on it. 

By act of March 3,1881, $6,000 were appropriated for the work, which, 
together with balances from previous appropriations, was expended in 
1881 in extending a pile and edging revetment, from the outer end of 
the old south pier, a distance of about 850 feet, to the 14-foot curve, and 
in May, 1882, in dredging the channel to a depth of 10 feet. 

The result of these operations was to obtain an entrance channel 
available for vessels drawing from 9 to 10 feet of water, and a channel 
of 8 feet as far as Oscoda Bridge. 

By act of August 5, 1882, $5,000 were appropriated for the work. 

One hundred and fifty feet of the pile and edging revetment con¬ 
structed in 1881, in extension of the south pier, was wrecked in the fall 
of 1882. It had been expected that this extension would guide the 
drift current of the river in such a manner that the 10-foot channel 
dredged in May, 1882, would receive the benefit 

result, however. 

, 1883, established 
the extension 

gradually iucreasing in size, 
the river current to the northward, and that this will continue until the 
north pier has been extended to an equal or greater distance. 

At the time of the examination there was but little more than a depth 
of 4 feet available on the bar, although fully 8 feet could be carried 
thence to Oscoda Bridge. 







O. M. P. 
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IMPROVEMENT OF SAGINAW RIYEK, MICHIGAN. 

The project for this improvement was adopted In 1874, and modified 
in 1878, the object then being to attain a depth of not less than lO leet 

over the bars in the river. The natural channel was torturous and oh. 

st rue ted by numerous bars, having not more than 7 feet of water at the 
shoalest part. As time passed and the lake harbors generally woe 
improved, the commerce at Saginaw River became clamorous for a 
greater depth of channel, and in 1882 a new project was adopted, the 
aim of which was to secure a channel of 200 feet in width with a depth 
of 14 feet from Saginaw Bay to Bay City, and 12 feet thence to the lies 
’ the river, a total distance of about 23 miles. 

The details of the project are given at pages 1.863 et seq. of the An- 

Chief of Engineers for the year ending Jane 30. 
to refer. 

contracts in 
of 950,000 
was to be 

used “opposite Bay City for deepening the chanuel from the riv.er into 

the bay,” and remainder on the “river above Bay City.” A project was 
submitted for the application of this appropriation, and contracts were 
entered into as follows: 

(1) On. August 29, 1884, with Carkin, Stickney & Cram,for dredging 

above Bay City, at 27£ cents per cubic yard, scow measurement, to be 
completed on or before August 1, 1885. 

(2j On October 2,1884,, with Louis P. and James A. Smith, for dredg¬ 
ing opposite Bay City, for 23 cents per cubic yard, scow measurement, 
to be completed on or before September 1, 1885. 

(3) On October 2, 1884, with Carkin, Stickney & Cram, for dredging 

on bar at the mouth of Sagi.naw River, for 38 cents per cubic yard, scow 

measurement, to be completed on or before September 1,1885. 

U.nder the first contract operations were begun at East Saginaw Sep. 

tember 10 and completed November 22,1.884, when 38,1/45 cubic yards 

of material had been removed. 

They were begun at Carrollton October 
November 28, 1884. They were resumed 
17, 1885, when 43,542 cubic yards had been 
Under the second contract operations 



and closed for the season 
25 and completed June 









the 


material had 
the third 

the river October 15 and closed for the season November 
25,1884. They were resumed April 29, 1885, and were in progress at 
the close of the fiscal year, 13,83 2 cubic yards of material having been 
removed. 

The details of the foregoing are given in the appended report of Mr, 
B. H. Muehle, assistant engineer in local charge, to which I beg to re¬ 
fer, as well as for information touching the area as dredged and the re¬ 
sults attained. 

It will be observed that these results are uot altogether encouraging. 
The channel dredged at East Saginaw appears to have been filled up 
by the spring freshets, and that opposite Bay City to have been refilled 
almost as rapidly as it was dredged. The results at other localities seem 
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to have been better. An examination during the coming winter may 
show that the obstructions at Bast Saginaw and Bay City have not been 
reformed as rapidly as we now fear. 

In further prosecution of the work it may be found necessary to ex¬ 
tend the revetments at Carrollton and Crow Island, the effect of which 
would be to give the channel at those points a greater degree of perma¬ 
nence. At Bast Saginaw and Bay City, owing to the local conditions, it 
seems to be practicable only to remove the bars by dredging wherever 
they form to such extent as to constitute material obstruction. It 
must not be forgotten that the original project provides for annual 
dredging, though the estimate of the amount necessary is probably too 
small. 

Notwithstanding the temporary character of the benefits derived from 
this annual dredging, I recommend that it be continued, as giving relief 

,000,000 tons, having a value of $20,000,000. 



v> m m m 


nance of a snag-boat, and am of opinion that a greater amount should 
be expended on the bar at the mouth of the river. Accordingly, I sub- 
mit the following modification of his estimate for the next fiscal year, viz: 

$9,000 

10,000 
18,000 
3,000 
10,800 
ioo, ooo 


«»«• «• 


• a » in 


Repairs to revetment at Carrollton 

Extension of revetments at Carrollton 

Dredging at Carrollton. 

Revetment at Crow Island ........... 

Dredging at Crow Island 

C on t i in in iii g nil redgi u g opposi te and below Bay City 


•a ® m * 




% m » ® 


• «» « « * * ■» m » * *> n m n * m 


at at an m >«» » m m » » »m • 


at am am m '« «» m «» a» * 


<ia a> at at 




s» m m in m m> m m m <m m 


Dredging at other places for immediate relief.......... 15,000 


Total 

Of the 


» an mm * 


«* mi at 




portions wool 


applicabl 



Above Bay City... 

Opposite and below Bay City. 

For general use on the whole river 


mm wt m « 


BOS » 


• • » » 


Ml sun suQs son USDS • m 




ns sis usiisi soon 


• m 


son soot 


«s non moo 



* m 


4 ® • 


•us » m m • 


an m m 


$50,800 
100,000 
10,000 

165,800 


Saginaw River improvement is 
Mich. The nearest light-house is at the 



iiffj 

entry m Port Huron, Mich. 



district of 
The nearest 




• • • 


m m m 


m m w> mm 


July 1, 1884, amount available 
Received from sale of fuel... 

Redeposit (error in voucher 13, second quarter, 1884) 
Amount appropriated by act approved July 5, 1884.. 


m m m m mm 


m m m m mm 


m m m 





m m m 


m m m m 




July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1,1884.......1.$-10,483 43 

iabi 


50,000 00 
51,628 76 


uly 1, 1885, outstanding liabilities 


• • m m m 


2,636 21 


43,119’ 64 


July 1, 1885, amount available.. 


m m m m 


.... 8,509 12 


j" Amount (estimated) required for completion of existing project.. 371,000 00 

J Amount that can be profitably expended iu fiscal year ending June 30,1887 165,800 00 
) Submitted in compliance with requirements of section. 2 of river and 
harbor acts of 1866 and 1867. 
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Abstract qf bids for dredging ginaw River, Michigan , adore Bay City: rmeivcd and 
by Lieut, Col . O. M. Poe, Corps of Engineers , on August 25, 1884, In acoordsusee 
advertisement imted August 6, 1884. 


B 



m 

Kamos iimd residences of bidders. 



"""1 i Carkin, Stiokney A Cram, East Saginaw. Mich..... 

2 > Chicago Dredging and Dock Company, C hicago, HI 

3 | Fitzsimons Sc Connell, Chicago, Ill.... 

4 James Rooney, Toledo, Ohio..... 

5 Louis P. and James A. Smith, Cleveland, Ohio. 

6 Castle Sutherland, East Saginaw, Mich... 


• • m m m • • • m m w m *m m m m m m 


■ i* 'UP -B' flU * «( *' » * 


m m m m 

• • ■ • V mmmmmmmmmmrnmmm, 

m >••*•••! #> *, ft m» * ■< * i* # 

m ••••■» ■ rnmmmmmmmm m m m 



* Recommended for acceptance. 


m m m m m m m • * m m> m m m 

• • ♦••••• • m m m m <m 


m m • ■ • • ■ 





i 

r 




Plies 
per cibic 

, ywud .eeow 

measure. 


i 

""II 1 Louis P. and James A. Smith, Cleveland, Ohio 

2 ' Carkin, Stiokny A Cram, East Saginaw, Mich. 

3 i Thomas M. Hubbell, East Saginaw, Mich..... 

4 ' James Rooney, Toledo, Ohio ... 

5 1 Georg© Talbot, Buffalo, N. Y.... 

6 Castle Sutherland, East Saginaw, Mich ....... 

7 i Dodge A Petrie, Little Falls, If. Y............ 



* Recommended for acceptance. 


Abstract of bids for dredging bar at mouth of Saginaw River, Michigan, received and opened by 
Lieut. Col. 0. M. Poe , Corps of Engineer's, on September 29,1884, in accordance with ad’ 
vertisement dated September 10,1884. 




•Haw® 




nil> » ■»■■ 




Carkin, Stiokney A Cram, Bast Saginaw, Mich 

George Talbot, Bnflhlo, K. Y . .. 

Castle Sutherland, East Saginaw, Mich... 

James Rooney, Toledo, Ohio. 

Louis P. and James A. Smith, Cleveland, Ohio. 

C. F. Dunbar, Buffalo, N. Y.. .. 

Dodge A Petrie, Little Falls, K. Y.. 

Thomas M. Hubbell, East Saginaw, Mich...... 


• m • • mmmmmmw'mmmmm 






mm » m m m m m m * m m • • m * 

wwmmmwmmmwmwmmmrn 


mm* | 


mm»mmm»wmmr 


• #» ■ m m w m m m 



• «•••■■ m «m mi m 




* Recommended for acceptance 


t Informal; bid by telegrai 


ill 


REPORT OF MR. B. H. MUEHLE, ASSISTANT ENGINEER. 

East Saginaw, Mich., July 1, 1885. 

General : I have tlie honor to submit the following report of operations on the 
improvement of Saginaw .River, Michigan, for and during the fiscal year ending Jane 
30, 1885. 

On the 5th of July, 1884, an appropriation of $50,000 was made by Congress for con¬ 
tinuing the Improvement of Saginaw River, of which sum $25,000 were to be used 































































APPENDIX L L-REPORT OF GENERAL POE. 


••opposite Bay City for deepening the channel from the river into the bay, and remain 
sutler on the river above Bay City. 

By advertisement dated August 6, 1884, bids for dredging Saginaw 'River above 
-Bay City were invited. They were received and opened August 25, and contract 
Awarded to the lowest bidders, Messrs. Carkin, Stickney & Cram, of East Saginaw, 
At 271 cents per cubic yard, scow measurement. This contract was dated August 29, 
1884. 

In response to advertisements dated September 10, 1884, bids for dredging Saginaw 
Stiver opposite Bay City were received, opened September 29, 1884, and contract given 

• Messrs. Louis P. and James A. Smith, of Cleveland, Ohio, at 23 cents per cubic 
yard, scow measurement, contract being dated October 2, 1884. On the 29th Sep¬ 
tember bids were also received for dredging bar at mouth of Saginaw River, and con¬ 
tract awarded to the lowest bidders, Messrs. Carkin, Stickney & Cram, at 38 cents 
per cubic yard, scow measurement, date of contract being October 2, 1885. 

On the 26th of August, 1884, I was assigned to the local charge of the improve¬ 
ments of Saginaw River and received your verbal instructions in regard to the gen¬ 
eral conduct of the work. 

DREDGING. 


tracts above mentione 
form, specifying the dil 
which the work was oi 
of removal, as follows; 




on 



e 30, 1885, unde 
, and are given 
mer was done, t 






Localities. 



Above Bay City: 
At Bast Saginaw 
At Carrollton.. 


_... 1 Sept. 10 to Nov. 22,1884 . 

.. Oct 17 to Nov. 28,1884... 

.. April 25 to Jurn® 17,1885 


Total 



Total 


3. Bar at mouth 


Total 


Total opposite and below 


ipposite 
move Bn 


above Bay City.... 
Grand total. 


The 


Oct 15 to Nov. 28,1884. .. 
April 28 to Jane 18,1885.. 


• in* » • » «. # ... »« 


Oct. 15 to Nov. 25,1884. 

April29 to Jane 30,1885 .... 






ssssaasiB mm m 


•firm. » « f a i 


• * • » 


m m » m w 




35,145 

4,674 

38,868 




«. • p iw • •■» ip ip * * * ■ 

$1,285 35 
10,688 70 


1 1 ^ ■ 

78,687 . 

1 15,418 

8, 545 m 

24,02© 

5,662 60 

, 40,036 


5,019 

1,907 22 

8,813 

3,348 94 
. 

13,832 

■1 ip * * • in « hi. m *i a p a. a 

» * «. • • pi .» a. * » ii. • « • w. 

in nin «. » « w * m w «i «pi i» « m oil 

i * • * in m m m m • «• ■ m m m 

» » « .in .a ro a •» ■« ip P a ip m pi 

si m m m « .» «« » a. »«. i® in .mi, a. « 

p. PHI « fl| use «* * m « * « » « « « 






$9,664 


21,638 92 


9,208 28 


5,256 


|14j 464 44 
21,638 92 




AREAS DREDGED. 

In frout of East Saginaw the channel was dredged between the Genesee Avenue 
Bridge Mid the Flint aDd Pere Marquette Railroad Bridge, with two cuts, 20 feet wide 
and about 2,900 feet long each, completed, and one cut, 1,920 feet long, unfinished. 
Below the railroad bridge there were four dredge-cuts made, giving a channel 12feet 
deep and 80 feet wide across the bar, an average length of 1,250 feet. 

At Carrollton, a shoal above the up-stream end of the plank-beam wail was en¬ 
tirely removed by making seven dredge-cuts through it and removing 7,384 cubic 
yards of sand. Across the lower end of the Carrollton Bar a channel was dredged 1 1 
feet deep and 100 feet wide between the bottom of the slopes. One-half of the urea 
dredged included a part of the channel made in the fall of 1883, and which had tilled 
again with sand'from the adjacent bar. Two tracings, marked I and II, are herewith 
respectfully submitted, illustrating tt.e dredging operations at East Saginaw and 
Carrollton. 

Opposite Bay City four complete dredge-cute were made, giving a channel 14 feet 
in depth mid about 00 feet wide between the Portsmouth Bridge and the foot of 
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PKZSOT COXOTTIOX OF DtFlOTP DD f lS . 

Carefhi examinations hare just been made of the channels at East Sa^ioma. Can*] 
ton. and Zilwank:* : the latter for the purpose of obtaining data for laving oaf v«tx 
for the next season in eontinnation of the general project of impmrrmnt Ik 
soandinga are platted, and tracings of these surreys accompany this report, matftei 
Ill, IV, and V, respect irclv. The channels in front of Bay City and at tbe month«f 
the river. where aredgiug has l*een dot.e, as well as all other shoal areas com pris ed 
in the general project. hav* not been examined at this time. Owing to tbe skifiisg 
naf’.re of the %.*i r i4 W’tfom at n.oat of tb**>*- places, it is advisable to defer faiths ex¬ 
am > nation nntti *ti r h time as. with a Iilterai appropriation at command, they may 1* 
selected for improvement in the order of their importance for the benefit of naTio- 
lion. However. I am enabled to state that complaints are especially made of the 
•boats above the Mackinaw Street Bridge and near tb«* Bristol Street Sridge at Sag- 
in iw City. Tbe water having been averaging 2 feet high above United States data 
level since tbe opening of navigation, and no complaint* having reached me tonchiaf 
the dredged channels tit Xew York Works and WillowT«]and. it is presumed, that the* 
are in good navigable condition. The map of soundings taken at Eauait Saginaw, 
Sheet III, shows that the channel dredged, in the fall of 1-84 has filled np again. Tbit 
has doubtless occurred daring the spring freshet, but whether by accretions of anil 
brought down the river, by the caving in of the banks or slopes, or by a general lev¬ 
eling process, it is 4 i lie nil to determine without more frequent and careful examiss- 
tions. My own opinion inclines to the latter cause for the following reason : In Sep¬ 
tember, 1879, there were removed from the channel in front of East Saginaw 4.1£ 
cubic yards of sand, completing two dredge-ents tetwwn the bridges. This was daoe 
to afford temporary relief to navigation, and a uniform depth of 10 feet was made. 
In less than a month afterward the river bottom waa found to be aa level as before 
dredging. Heavily loaded vessels, drawing even more water than the depth of the 
channel permits, are almost constantly passing the East Saginaw River front and pkv 
throngh the fine sand of which the river bed is composed. Tugs and river steam¬ 
boats also stir up the winter in a manner to lift np and move the sand, so that it is im¬ 
possible to make a permanent improvement of tne channel by dredging only, and all 
efforts in that direction will be neutralized by the disturbing elements above described. 

The shoal above the Carrollton Channel was removed partly in the fall of lwM, 
and the greater portion dnring the month of May, 1885. On examination of the chart. 
Sheet IV, it will be seen tbat tbe part which was completed before the freshet show* 
unmistakable signs of beginning a new growth. However, as there is a good channel 
of sufficient width alongside, the danger of obstructing navigation is not imminent 

Below tbe gap in the revetment, where a uniform depth of 12 feet was made, tbe 
new channel bos remained in good condition, showing nearly its original width be¬ 
tween slopes down to the ends of the revetment* Beyond these the channel, which 
was completed as late as the 17th of June, 1885, has again filled up to a considerable 
extent, on the west side principally, by tbe caving in of the bank of sand which forms 
the lower end of the Carrollton Bar. 

On the map of soundings takeu opposite the Crow Island 4 wing-dam (Sheet V) not 
a trace can be found of the channel dredged 12 feet deep along the boom on the west 
side of the river dnring the spring of 1884. 

The new channel in front of Bay City, which is over 1 mile in length, is reported 
by the inspector in local charge of the dredging as having filled up, even wMie tbe 
work was in progress, to such an extent that in some places it was difficult to find 
the west line of a cut just completed while establishing the east line or range of tb* 
next or adjoining cut. On acoount of the width of the river in this locality and the 
frequency of interruption from passing vessels and rafts, accurate soundings cannot 
well be obtained in summer except at considerable expense. A survey on the ice can 
be mode butter ami cheaper, and I therefore recommend that such examination be 
made If funds are available for the purpose. 

A like sur e should also be made of the channel across this bar at the month of the 
river in order to obtain comet information as to the condition of the improvements 
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made under the last two appropriations. This survey is of even greater importance 
than one at Bay City, because it is necessary that several unfinished dredge-outs on 
the west side of the range line be correctly located and their termini instrnmentally 
connected with the transit.stations on the west shore of Saginaw Bay, thereby facilitat¬ 

ing the work of placing dredges in summer. 


PROPOSED OPERATIONS. 

Dredging the channel above and opposite Bay City hairing been discontinued, by 
reason of exhaustion of the appropriations, there will be no w ork done in continua¬ 
tion of the present project of improvement at these localities during the fiscal year 
ending June 30, 1886. 

It is expected that with the aid of the two dredges now at work on the bar at the 
month of Saginaw River, the contractors will be- able to finish the amount of dredg¬ 
ing contemplated on or before the 1st of September, 1885, on which day their contract 
expires. The ice surveys hereinabove recommended may be made if sufficient funds 
are reserved from the balance of the present appropriation for that purpose. 

During the last session of Congress no appropriations were made for the improve¬ 
ment of rivers and harbors daring the fiscal year ending June 30, 1886. Consequently 
the proposed operations on Saginaw River for that year are reduced to a minimum as 
above set forth, and this report might here be concluded. 

In anticipation, however, of the possible passage of a livfir and harbor bill during 
the next session of Congress, by which appropriations may become available for the 
resumption of works of improvement on thiB river during the season of 1886,1 beg 
leave to submit a few facts and figures, compiled in a brief illustrated history of the 
Carrollton and Zilwaukie bars, and which I present as a basis for recommendations in¬ 
volving amendments of the present approved project. In this connection, and for this 
purpose, I have prepared, for ready comparison, reduced copies of the principal maps 
of surveys of these bare, which were made since the time the Government was first 
oalled upon to take in hand the improveme nt of the river for the benefit of commerce. 
The maps are shown on the accompanying tracings marked Sheets VI and 



T HU “ CARROLLTON BAR n 



in Saginaw Kiver, 16 




iles below 



origin of the 






city of East Saginaw. After the county and city authorities, during several seasons, 
had expended over $100,000 in an endeavor to maintain a navigable channel of uni¬ 
form depth across the bar, but without material success, the attention of the United 
States Engineer Department was called to this the most serious of all the obstructions 
to navigation in the upper reaches of the Saginaw River in the year 1873. A survey 
was msme under the direction of Maj. G. Weitzel, Corps of Engineers, United States 
Army, by Assistant Engineer Henry Gillman, with a view to the permanent improve¬ 
ment of the ohannel in this locality. This report is dated November 7, 1873, and 
is found in the Report of the Chief of Engineers for 1874. Figure 1 of the accom¬ 
panying drawing, Sheet VI, is a reduced copy of the part of the map of this sur¬ 
vey embracing the Carrollton Bar. In his report Mr. Gillman refers to the probable 

•eat impediment to navigation and its growth, also to the location of 
cLane’s docks as exerting “an injurious influence in this direction.” 
proposes as a remedy the construction of a pile work, 3,930 feet long, with 
its initial point or up-stream end immediately adjoining the same Wicke’s Dock, 
location of which he deems injurious. The pier was designed to reach above 
water mark and to “conform as much as possible to the general direction of the 
shore of the river.” It was deemed advisable, “that some dredging should be 
in the channel to perfect the work,” and it was then believed ** that the first spring 
freshet, confined to the river-bed in the manner proposed, would sweep away the en¬ 
tire obstruction complained of, and make a permanent channel of sufficient depth 
throughout.” The cost of the pier was estimated at $23,143.25, and of dredging a 
ohannel 100 feet wide and 12 feet in depth, 58,000 cubic yards, 25 cents, at $14,500. 
This original project was submitted and approved, and under the first Government 

of $15,000, June 23, 1874, the work was begun. By December 1, 1874, 
70d feet of the revetment were completed. 

March 3„ 1875, $30,000 were appropriated and the pier was extended 2,255 linear 
feet during the fiscal year 1875* 7 . In his annual report of July 8, 1876, Capt. A. N. 
Lee, Corps of Engineers, United States Army, says; “The asked-for appropriation 
of $11,000 will, if granted, build about 950 feet of revetment. This will make the total 
length of the work' 3.905 feet. It will probably require 1,000 feet more to bring the 
woric to deep water.” During the same fiscal year 33,643 cubic yards of sand were 
dredged at 37 cents per cubic yard, costing: $12,447.91, and the 8-foot curve is reported 
to have moved down stream 150 feet, at the head of the bar, and down from the re¬ 
vetment, from 75 to 150 feet. 
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completed in 1 
and 10 feet 
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In Figure 1 I have also traced apian for a middle ground,, designed and submitted 
by the inspector on the work in 1875; but as no reference in made to it in the official 
report of that year, this project was doubtless abandoned in its incipience 

Figure 2 shows the condition of the improvement at the beginning of the working 
season of 1877 and previous to the expenditure of the appropriation of $11,000 nmfc 
August 14, 1876. 

The result of an examination in May, 1877, hav.ing shown that there wu m stnag 

current setting in behind the .revetment on account of its peculiar location near tfar 
axis of the river, a bulkhead connecting the head of the revetment with the eat 
shore was projected by Maj. F. Harwood, Corps of Engineers, United 8tatee Amy. 
which was approved and bnilt in 1877. Five hundred feet were added to the lover 
end pf the revetment complete, and 330 feet moire partially finished. This addition 
making the revetment as long as originally designed, without obtaining in any marked 

degree.the hoped for results, viz, a deepening of the channel in front.of it by scour. 

advisable to connect the lower end of the revetment with the shove by 
thus confining the area behind the revetment between fixed 
ake dead water therein, and seeking to obtain an Increawd 
channel in front of the revetment. This was also partial!; 

the channel was dredged 90 feet widr 
of sand at 35 cents per cubic yard. 

completion 
feet depth 

and 100 feet wide, removing 7,286 cubic yards at 14 cents per cubic yard and costing 
$1,020.04. 

In January and February, 1879, elaborate and accurate surveys were made and 
soundings taking through the ice at all points needing improvement, including the 
Carrollton Bar, a reduced map of which is shown at Figure 3, sheet VI. Then it was 
discovered “ that owing to the sluggish current of Saginaw River and occasional stack- 
water, and sometimes even an up-current making across the Carrollton Bar, there wm 
not sufficient scour in the new channel to maintain it in the face of the drift of light 
sand from the river above and from off the face of the Carrollton Bar. A new work 
was therefore projected to fence In the Carrollton Bar and confine the channel to a 
width of 200 feet, so as to obtain the maximum scouring effect of any down-stream 
current without confining too much the channel limits. This work consists of a plank 
beam training-wall” (extract from Major Harwood’s annual report of 1879), whiel pro- 

S oaed structure is shown, in dotted lines on Figure 3. This beam wall was constructed 

nr.ing the season of 1879 with a portion of the appropriation of $8,000 made March! 

1879. It is 3,500 feet long; its initial point opposite the oar factory wan bnilt In 8 fee: 
depth of water, and its lower end crossing near the crest of the Carrollton Bar. with 
only 2 or 3 feet over it. The total cost of this structure was $6,420.65, or $1.83 per 
linear foot. 

From September to October 15 1879, a dredge was employed, renewing the Carroiltoo 
channel to 100 feet width and 10 feet depth, removing 11,113 cubic yardB of samel at a con 
of 11 cents per cubic yard, a total of $1,222.43. In the spring of 1880 there was an ex- 
ceptionally high freshet, lasting several weeks, with a strong current rushing through 

the channel, between the revetment and beam wal.1. The effect on, the channel.bed was 

immediate and positive, to give a description of which I beg leave to quote from a re¬ 
ar wood, under date July 30, 1880, after an examination 
and beam wal 1: “ The first or upper section of the plank beam 
being built ou a line drawn diagonally across 

water descending at that point * * ' * has proved inadequate in strength to mist 
that force, and on account of its peculiar construction permits the scouring action of 
the current to undermine it, greatly diminishing its utility as a water-tight bulkhead. 
This section when built, in August, 1879, was in 8 to 9* feet of water. Soundings 
taken March 16, 1680, show an average depth on both sides of 12 feet; on April 5,13 
feet, and on July 24,1880, over 15 feet. If this scouring action underneath the plank 
beam continues the entire structure is liable to fall over for the want of sufficient 
d *pth of penetration of the piles which hold it upright. * * * The channel be¬ 

tween the United States revetment and beam wall (July 24, 1880) ia in very good 
condition, comparing it with its cross-section of late in the fall of 1679 anci the tipring 
of 1880. In the old channel originally made near the revetment there is good 10 feet 
of water; and even close to the beam wall, a width of 75 feet, 7 to 8 feet of water has 
been made by the scouring action of the current through thta canal. Unfortu¬ 
nately, the great bulk of the sand thus moved was deposited immediately below the 
revetment ” * * * forming an extensive and growing bar in that locality. 

In fact, the old Carrollton Bar had shifted its position to the lower end of the canal, 
which seemed to indicate that the revetments were not extended far enough down¬ 
stream past the tail of the bar. 
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The cupper section of the beam wall above referred to was re-enforce 1 by taking nj 
“the plank beam, driving two rows of piles, and filling the interval with edgings and 
as top liiyer of stone. This was done in September and October, 1880, at au expense 
of $1136.16. The other 3,000 linear feet of plank beam had also settled considerably 
on aocount of the deepening of the channel by amour, and had to be built to its orig¬ 
inal height above water-level, which was done at the same tirae f costing $473.85. Of 
*fche appropriation of $15,000, Jane 14, 1880, but $5,000 were by the terms of the act 
allowed to be expended on the improvement of Sagiuaw River above "Bay City, ancliw 
"this allotment was nearly exhausted in October, 1880, further repairs were discon¬ 
tinued, and the balance used in redredging the channel, at the lower end of the bar, 
€56 feet wide aud 12 feet deep, under contract with T. M. Hubbell, at a cost of $16 per 
lioiir for an outfit, which included double handling of the dredged material, the lat¬ 
ter being thrown by means of a clam-shell dredge from deck-scows over the upper 
section of the beam wall. This work was done m one hundred and forty-nine and 
one-half hoars, and cost $2,392. 

With the aid of the appropriation of $10,000, made March 3, 1881, a new work was 

structure, 1,000 feet 
y for the purpose of* 

inducing a scour over the channel heretofore barred. This extension was constructed 
in June and July, 1881, at a cost of $1,921.90, or nearly $2 per linear foot. A portion 
of the same appropriation was used in further repairs to the Carrollton Works; the 
beam-wall, which had settled still more during the spring freshet of 1881, was uilt 
up again by adding plank to the top, at an expense of $723.88, and some minor repairs 
were made on the revetment pier, costing $218.40. 

Up to this time (the summer of 188L) all the efforts of the Engineer Department 
h W been in the direction of making aud maintaining a navigable channel of 10 feet 
depth of water, and all the dams and revetments projected and constructed during 
the preceding eight years were intended to aid in the attainment of that object. In 
what measure these efforts proved successful may be judged from the facts above re¬ 
lated . Although the original project could not be considered as completed, at the in¬ 
stigation of the East Saginaw Board of Trade a new and more extensive project was 
proposed, and the United States Engineer Department requested to make au examina¬ 
tion of the river, from its head to Bay City, with a view of making and maintain¬ 
ing a navigable channel of 12 feet in depth. This preliminary examination and survey 
was made in the antnmn of 1881, under the direction of Major Harwood, and a de¬ 
tailed report and project with estimate of cost presented by him to the Chief of En¬ 
gineers nnder date November 29,1881. All operations under the old project were nec¬ 
essarily BiropenAed with the exception of some minor repairs to existing works, which 
Mere made in July, 1882, at an expense of $&46.12. August 2,1882, the sum of $125,000 
was appropriated, $60,000 of which to be expended on the improvement of the river 
above Bay City , including the Carrollton Bar. Major Harwood’s survey and projects 
are shown in Figure 4 of the accompanying drawing, Sheet VI. These were submit¬ 
ted to a Board of Engineer Officers, whose report to the Chief of Engineers, under 
date October 19, 1882, may be found in the Annual Report of 1883, Part II, on page 
1863. The conclusions of this Board regarding the further improvement of the Car¬ 
rollton Channel under the new project were against the construction of any new 
revetments as channel protections generally, ana the extension of the existing revet¬ 
ments to deep water in particular; and it was decided that a channel of 12 feet depth 
and 200 feet wide coaid and should be maintained by dredging only. In lieu of the 
extension of the piers, the construction of a dam across the Carrollton Bar. connecting 
the beam-wall with the westerly shore, was determined upon, and is Included in the 
general project. This, however, has not yet been built, and serious objections and 
emphatic protests on the part of the mill-owners along the Carrollton village front, 
^ * were made when a site was selected, will probably interfere with its construe- 



m 


In the proposition submitted by llaj, F. U. Farquhar, Corps of Engineers, United 
States Army, for the expenditure of the allotted $60,000, It was unfortunately over¬ 
looked that the existing works at Carrollton required improvements or reinforcement 
in view of the close proximity of the proposed 12 foot channel, and no provision was 
made in that direction. 

Dredging was begun at Carrollton in the fall of 1883, and during the fiscal year 
28,825 cubic yards of sand were removed, at a cost of 37| cents per cubic yard, aud a 
total of $10,809.38. All the dredged material was de >ited behind the lower end of 
the United States revetment and its extension, and the weight of the sand as well as 
the manner in which it was thrown over, caused considerable damage to these struct¬ 
ures. A map of soundings taken through the ice, under your direction, in February, 
1884, shows a good channel of 12 feet depth and about 100 feet wide. Figure 5 of the 
accompanying'drawing, Sheet VI, is a reduced copy of tliiis mi p omitting soundings 
and substituting curve lint 1 * to correspond with other figures. 

This completes the history of the Carrollton Bar down to the beginning of the fisoal 
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year, which form the subject-matter of this report. Adding the amount » 
done daring the year jnst closed. The following table will give a summary 

ted 



tog operations at Carrollton under the direction of the Uni 
mant to date: 
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* Estimated for 143§ hours, at $16 per hoar, $2,382. 


The total amount of snnd dredged being 83,000 cubic yards in excess of the origins! 
estimate which was made ii> 1873, in connection with the proposed permanent re¬ 
moval of the obstroction to navigation, it follows that the anticipations in that di¬ 
rection have not been realized. It will be readily seen that the construction of.the 
United States revetment alone did not tend to produce a scour sufficient to raaia- 
tain a navigable depth when made. The addition of the beam-wall effected this, hoi 
to a greater extent than it was designed or required, owing to its close proximity to 
the revetment, with which it forms a canal much narrower than the width of tin 
river above and below the Carrollton Bar, where deep water has always been fonxMi 
It seems to me that if the reveutment was extended to deep water, as Captain Let 
suggested in I87H, and the beam-wall prolonged in like manner so as to fence in thi 
tail of the bar, a 12- foot channel would bo maintained by the natural sconr through 
many seasons. 

I therefore respectfully recommend a reconsideration of the present approved proj¬ 
ect, and the construction of rev*.tments in extension of the existing works to ms 

water. Estimating the cost at $5 per linear foot, this would involve an expense at 
$10,000. In order to prevent the bar within these extended boundaries of the channel 
from moving to a point further below, it will be necessary to deepen the channel to 
12 feet at the same time that the pier extension is taken in hand. The quantity to 
he removed in this reach of the river can only be conjectured, and I therefore ap» 

{ troxinnately estimate it at 60,000 cubic yards, which, at 30 cents per cnbio yard, makai 
be cost of dredging $18,000. 
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Bar was made m 1876, and includes the construction of a revetment about 1,300 feet 
long, having its initial point on the east shore of the river, opposite Blis8 y s Mil], and 
txteudiug dowu-stream on an easy curve, so that its lower end covers the up-atxvan 
entrance to the so-called Oneida Channel. This channel is an arm of the Saginav 
River, between which and the main channel along the Zilwankie village front Crow 
Island is situated. Tbis Oneida Channel is said to have been navigable by light- 
Irau it vessel b in early times, and preferred by this class of boats because it ia straight 
and offered a shorter route pant Crow Island. An old saw-mill on the east shore, op¬ 
posite the head of Crow Island, which had formerly belonged to a Arm of capitalists 
from Oneida, N. Y., gave the D ime to the channel. This mill had changed hands and 
was being rebuilt and put in operation by Messrs. Sibley & Bearinger when, iu 1877, 
It was proposed to carry out the plan of improvement and to constrnct the revetinea 
on the line projected. As it would have been an injury to their business to close up 
the up-stream entrance to their mill-dock and log-boom, this firm objected to the 
original line of revetment, and a new site wan selected, shown on Figure 2. Thai 
ing-d , 905 feet long, was milt in the fall of 1878, at nn expense of $3,319.96, our 
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tbe years l£80-’82 several improvements were made along the east shore of 
in this viciuity. Messrs. Me loiters & Narrator purchased a site and built 
mill and salt block immediately above the entrance to the Oneida Channel, 


bout 13.66 per linear foot. Its np-atreiwn end or head was located 50 feet from the 
Oneida mill dock front, extended, a sufficient space for the convenient passage of 
vessels into and out of the wator fronts of the mill property. 

Tbe Zilwankie Bar, which had originally been a shoal in continniition of the 'head 
of Crow 1st end in a southwesterly direction (see Figures 1 ,2 and 3) t wan partially re¬ 
moved by dredging iu the autumn of 1879. A uniform depth of water of 10 feet was 
made over an nreai the easterly boundary of which was on a line (shown iu Figure !) 
drawn from the head of the pier on an angle deflecting westerly therefrom ; 16.388 
on bio yards of sand were excavated, at 11 cents per cubic yard, costing $ 1,8t >2.68. The 
result of this dredging and tbe utility of the wiug-dam in maintaining the channel 
ill bus made is fully set forth in the Annual Report of 1188U, Part 111, ou page 2041, to 
-which I beg leave to refer. 

Subsequent examinations and surveys, especially those of 1881 and 1884 (Fignres4 
And 5), show the effect of a scour along the middle and lower reach of the wing-dam, 
sufficient not ouly to uiaiutain a channel on that side of the river, but to also remove 
large quantities of sand without the aid of a dredge. However, these examinations 
Also establish the facts that there is a strong enrrent setting in behind the revetment, 
especially under the force of a southwesterly wind; that a new bar has formed and 
la continually growing iu the axis of the river, directly opposite the head of the pier, 
and that the channels on each side of this shoal, the old one west of it, and the im- 
roved channel between it and the dam, are 
creases in superficial dimensions. 

During tbe years 1880-’821_severalimprovements were made along the east shore of 
e river - 
shingle 

In the year first mentioned, and soon after Messrs. Tyler & Son located a similar en¬ 
terprise a short distance further up-stream, opposite the saw-mill of A. T. Bliss & Co. 
Both these shingle mills were provided with docks and log-boorns projecting out into 
the stream, and made connection for the purpose of facilitating log supplies with a 
branch rail road-track of the Flint and Pere Marquette Railroad, by means of slips 
and canals extending from the shore line at right angles thereto to a wide ditch oir 
•anal dredged through the marshy laud along the west side of the railroad track, the 
excavated material forming it* embankment. Now, in order to provide a means for 
preventing the river current from dividing at the head of the pier, aud to guide it 
along tbe front of the same, thus insuring an increased scon ring effect for tbe benefit 
of the channel, it appeared necessary to oarry oat, as near its” m \y be, the original 
plan of revetment shown at Figure 1, by building n revetment with its head resting 
against Tyler & Sous’ shiugle dock, and its lower end lapping the an trance to the 
Oneida Channel, leaving sufficient opening for the accommodation of shipping doing: 
business with the Sa^iuaw Lumber aud Bait Company (successors to Sibley <&. Behr¬ 
inger). This plan of improvement was proposed by Jllgj. F. Harwood in his report 
dated November 29, I8SI, and is shown in Figure 4 of the accompanying drawing. 
In conformity with the decision arrived at regarding the improvement of the Carroll¬ 
ton Channel, this plan was rejected by the Board of Engineer Officers to whom it 

i, iu lieu thereof, the Board included in their approved projeot the 
nacross the Oueida Channel at some point below the saw-mill of 
inaw Lumber and Salt Company. When, however, in pursuance of this projeot, 
a site was selected for this dam, iu January, 1883, preparatory to making estimate of 

construction, a vigorous protest was entered by said c 
built. 

»] 

west 






company, and the dam 






of the river, in 



yard, ora total 
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do yards were 
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then removed at a cost of 374 cents per cubii 
since filled up, as above stated. 

The reasons which I have advanced, while submitting tbe necessity for the extension 
of the piers at Carrollton, apply with equal force in this connection. If the current, 
which now passes behind the wing-dam, can, by the interposition of a revetment, be 
gnided along the channel side, an increased scouring effect will be produced to aid in 
maintaining 1 a channel after it is dredged to 12 feet depth. I therefore respectfully 
recommend that, before there is tony more dredging done on the Zilwankie Bar, a 
revetment be construe ted from the east shore between Tyler <fc Sons’ and Meloher & 
Ner rater's ungle-n ill property, at right angles to the axis of the river to their boom 
limits, thence (leaving an opening for logs at this point) down-stream on an easy 
curve put into the channel to within about 100 feet from the bead of the wing-dam, 
substantially as shown on the drawing, Sheet V. The plan of construction tuay be 
similitr to that of the wing-dam; but I believe that in tills locality, where there will 
lie deep water on both sides (instead of a bank of sand resting against it as at Car¬ 
rollton), a dank earn wall would be as strong and efficient as required. Sis tbe? plan 
will cost less than $5 per linear foot. There will be 600 feet of revetment required, 
sosting |3,000. The unmount of dredging necessary to give a channel with a uniform 
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depth of 12 feet mm only he approximated, on aeoonnt of the continual growth of Hi 
shoal above mentioned. 1 therefore estimate it at 36,000 cubic yards, which wifii* 
-quire the expenditure of f 10,800. 

DUMPING GMOUNDS. 

Since it has been determined that all dredged material shall be deposited ini 
•or carried ont into Saginaw Bay, the problem how to dispose of the sand 
from the channel along the upper reaches of the river most economically and bsymd 

the possibility of ever returning to the river.bed, has not hitherto been solved 

factorily,' and I beg leave to invite your attention to this important subject. 

In the specifications governing contract work under the present approved 
liiII selection of the places of deposit lor dredged material was left entirely witfetk 
contractors, and they were to assume all risk and expense of placing the sand 
the bank of the river. At the same time it was specially provided that * 1 the 
rial will be deposited in such manner that after settlement the foot of the slope *31 

in no case be nearer to the low.water mark of the river at that point than 20 feet, 

so situated that it will be liable to be washed into the river again dun 

or freshets. 11 Leaving out the question whether sand may not be washed.inkth 

river again, even a distance of 20 feet, when the river overflows its low and 
shores for miles, the above-mentioned restrictions must necessarily 
tion of suitable dumping grounds difficult, if not praotloally impossible. If 
conditions had been strictly observed in the oondoot of dredging operations dsriqg 
the last two years, it is doubtful whether any work of improvement could have has 
earned on at all; and it is a fact, which can easily be proved by only a casual exes- 
inatio& of the places of deposit, that these provisions were not insisted upon, aid 
hut few exceptions. The greater the difficulty of seleeting suitable dumping gaaufc 
the higher a price will be demanded by contractors per cubic yard of 'dredging** 
will be seen by the difference in the cost of this service shown in the tabular 
ment of work' done at Carrollton: In 1878 and 1879, when dumping grounds 
selected by tbe Government, dredging was done for 14 and 11 oenfo,' inspect!vdf, 
while during the last few years it coat 3?4 and 27f cents per cubic yard. The diin- 
enoe bet ween tbeae rates, os* about 20 ceo Is, may be estimated to be the price 
the proper disposition of dredged material. 

Assuming the quantity of sand to be dredged, before the present project oaabe 
sidered as completed, to be not leas than 600~000 cnbio yards, it will cost llO^KNMi 
place the material upon the bank of the river, or nearly aa mnoh aa the dmdghK 
alone can be done for at present ruling prices. 

During the deliberations of tbe Board of Engineer Offioers having the present pm 
jeet for the improvement of the river under consideration, the advisability of drag 
all the dredging required by means of a complete plant owned and operated by th 
Government was discussed, though not adopted; and I now believe that a sumkr 
plan, simply for taking care of the dredged material alone, if carried out, immiH 
only be a practical solution of this dim* 
price paid for dredging to a low figure. 

Instead of using clam.shell derricks and lifting the sand from flat scows onto ill* 

shore, I would recommend the adoption of a sand.pump and pipe-line, such m 

used*for dredging purposes on Western rivers. By.this means the sand may be 

ried long distances from shore to a safe place of deposit-. It must be borne in 
that all the low land along the river shore is owned by private parties and 
bo trespassed upon without their consent; but it will not beany more difficult forth 
Government to obtain permission of owners to fill up and raise large areas of that 
now useless swamp land than it is for the dredging contractors under the preeentqp- 
tem for the purpose of piling up the sand along the shore. If it should be deterraioei 
'that hereafter sand must be deposited on land a long distanoe from shore in the manocr 
above suggested, a provision to that effect might be inserted in the specifications fork 
tore contracts, leaving the selection of the dumping ground, aa well as the method rf 
reaching it, to the eon tractor; but this would not materially reduce the present priceis 
dredging, inasmuoh as the contractor who first supplies himself with theueoessatfy pis* 
would include the cost of the machinery In his first estimate and bid, and, until eompe 
tition is created, eqjoy a monopoly. Hence I earnestly believe that the Govenusid 
should own aud operate the machinery for depositing the dredged material in pise* 
of its own selection, a plan which would result in a considerable saving of expense * 
the prosecution of time work of improvement. 



ieult problem, but lit would also reduce lie 



SNAGGING. 

While the sand-bars and shoals in the river are obstructions to navigation _ 
larly affecting heavily-loaded vessels, yet not only these, but all light-draught 
boats, lighters, and tugs are in constant danger of being damaged or sunk by 
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n contact with the nnmeions snags which are found scattered throughout thci whole 
enfftli of the river, and accidents happening in ttiiis way are of frequent oocurrenee 
mm most expensive to the vessel owner. Than* snags consist of trees, otnmps, or lci>|giiii lr 

wonght down.stream with the rafts which are mi ie up in the various tributaries of 

he 8 jnaw River. The tree® aiMil stumpis collect in the store boomci and are allowed 
m escape therefrom, or perchance are pushed into the stream by the raftsmen for the 
inrpose of clearing their booms. When saw-logs on the way clown the river show 
klgiis of decay or otherwise become wort]dess, the raftsmen call them and set them 
Morift. In a very short time the decayed end of the log sinks to the bottom, while the 
>ther end floats at or near the surfaoe of the water in the direction wind or current may 
move it. Th© owners of the regular steamboat line between Saginaw and Bay City re- 
x>rt the b'lineialraKe of their wheels and rudders, and similar damages caused by contact 


x>rt the bineialra^e of their wheels and rudders, and similar damages caused by contact 
with snags, as a large item of expense each season. During the past eight years, to my 
Mreonal knowledge, the complaints about snags, and urgent requests of steam boatmen 
*> expend a small snm of the river appropriation in snagging, were made as regular 
is each season came and went. In 1879, as an experiment, a contract was let, after 
competition, for removing snap and snnken piles from the channel at the low rate of 
SO cents per saw-log, and $1 per pile. The contractor was required to take all the 
mags and to either deposit them in certain places on shore or destroy them ; also to 
make as many trips from one end of the river to the other as might be necessary to 
Keep the river clear of snags during the season. The first trip wp made during the 
after part of May, 1879, and 148 safr-logs and 7 piles were removed at an expense of 
|81. A second trip became necessary in July of the same year, dnring which 141 
mags and 1 pile were taken up for (71.50. The expense of superintendence and in¬ 
spection under this contract nearly equaled the cost of removal, and as it was found 
boat new snap collected in the channel constantly dnring the season of navigation, 
sad no authority of law existed to prevent the cause of sneh accumulation of snap 
[whether by accident or the negligenoe of log-drivers), it was deemed beet to discon¬ 
tinue snagging by the contract system, and though several other plans have been sug¬ 
gested, none have since been attempted. 

1 am convinced that to keep the river free from snaps during the season of naviga¬ 
tion is Just as important and as great a. benefit to navigation as the work of dredging 
lx> obtain an increased depth of channel, and a small amount of the annual appro¬ 
priations should 'he act apart for this purpose. Most of the methods which have 
been suggested to me by parties interested are objectionable, inasmuch as they lacked 
the essential item of strict Government inspection and control. Without the latter 
the work should not be done, whether the contractor is paid by the month, each trip, 
>r by th© number of soaga removed, because th© most of the snags are saw-lop of 
moire or loss value, the taking of which by private Individuals constitute® a serious 
>ffens6 under the State law, and a license given by the General Government might 
lead to the arbitrary and indiscriminate removal of loose saw-logs constantly collect¬ 
ing along the river shores, and which cannot properly be classed with snags. 

After careful consideration of the methods proposed, 1 have come to the conclusion 
that the most economical and efficient way of snaggiug the river would be about as 
follows: A small steam tug or launch should be purchased by the Government, and 
>perated nnder the direction of the agent in charge of the river improvement, this 
mg to be provided with adjustable hoisting apparatus, grappling irons, and tackle. 
3nce a month, or as often as snap are reported to have lodged in the channel, the 
Bap tain of the tug should make a trip from one end of the river to the other, and 

monthly reports of operations, same as dredge inspectors now do, 

A small allotment from each annual appropriation might be made from which to 
lefray the expense of the snagging operations, but I believe the service cau be made 
nearly self-supporting, inasmuch as the greater portion of the snags can be utilized 
by cutting into plank and edgings for use in necessary repairs of revetments, thereby 
laving a considerable expense in that direction. The steam-tug, when not employed 
in snagging, may be usea for transportation of men find material on repair work, and 
:n connection with surveying and sounding the channels. A small tug, well adapted 
lor this purpose, can be purchased for 11,000; the adjustable hoisting machinery, &c., 
will cost not to exceed $200, and the running expenses, including fuel and two men, 
imount to $150 per month; during 1 the time the tug is used for snagging, two extra 
men will be required, who may be hired by th© day. For a season of six months, 
therefore, the annual cost of this service will not exceed $1,000, half of which can be 
recovered by utilizing the snag® as above described. 

REPAIRS. 

Although the present approved project makes no reference to the existence and 
possible utility of the revetments at Carrollton and Zilwankie, it seems to me than,it 
some provision should be made to keep thorn in repair. Even if this project is not 
reconsidered and amended in accordance with my recommendations, the facts herein 
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above related cannot fail to lead to the conclusion that the usefulness of these itnt 
nres insufficiently proved to warrant the expenditure of an amount n ryto^a 
vent their entire destruction. In this cnuuection I beg leave to refer to my repd 

dated May 20, 1835, in which an accurate description of.the existing works is rfm, 

together w i th esti mates of cost of n ecessary repai in, ami respectfu 11 y recommend lH 
the aggregateamoun t of my estiiuate, $9,OoO, be incltided iin the sum required for m 
tinning-the improvement of Saginaw River during the fiscal year ending Joi«il| 
1887, and to be made available immediately after the passage of the act, if ] amibh 
Trusting that my recommendations regarding amendments of th© present pnifil 
may meet with your approval, I beg leave to submit the following recapitulation 
amounts necessary to carry out the pinna proposed, and which tnay be profits^ 
expended daring the fiscal year ouding June 30, 1887, or sooner, if Congress cu k 
prevailed upon to make the appropriations immediately available. 


• * m m m 


m m m m 


Repairs to revetments at Carrollton. 

Extension of revetments at Carrollton ..... 

Dredging at Carrollton.™... 

Revetment at Crow Island.... 

Dredging at Crow Island ... 

Snag-boat and appurtenances.. ... 

Continuing dredging onnosite and below Bi 


m m m 


m m m 


m m • m 


• • • 


m m m 


m m m m 


V, 

10 , 



• m w m 


m m m m 


m m m m 


• m m 


m m w m m m m w 



m m m 






• • • • • 


• m * 


• • • • 


• m m mm 


m m m 



« m m tt « m 


» m m » m » • • » 



« *i. m • 


• ,* * i» 


* «* I* 


«l» «i • 


Seven sheets of drawings, which are herein referred to and intended to accompiq 

this repoi It, are i hi course of nreparat ion, and wi11 be forwarded to you as soon as ilif 

can be completed. Appended hereto pleate tiud a table of commercial statistic 
which is com pi led from t he fourth an n ual report of the East Sagi naw Board ■ 
Trade, and illustrates the magnitude of the commerce of the Saginaw Valley. 

Very respectfully, your obodient servant, 

B. H. Mukhlk, 

General O. M. Poe, Assistant Mnymm. 

Lieut. Col of Engineers * U. 8 . A . 


Table of commercial statistic* showing the principal business done on Saginaw Biter 

the last twenty years . 


Year. 


1805.. .. 

1806.. .. 

1807.. .. 
1808 ... 
180#.... 

1870.. .. 

1871.. .. 

1872.. .. 
1873 ... 
1874. .. 

1875.. . 
1870 ... 

1877.. .. 

1878 ... 
187# ... 
1880. 

1881.. .. 

1882.... 
1883.... 
1884. 


Log* brought 
to Saginaw 
Riv»*r from 
the tributaries 


Feet. 

188, 0 >7.072 
2*7,170.883 
33 *. 884,002 
870. 657, 100 
425, 38 «, 408 
522, 08 % 780 
531.533,110 
538, 420, 887 
573, 281,770 
523,014.163 
520, 741,701 
530,211, 111 
591,1114.457 
400, *179, 674 
607,181. 286 
809, ill, 2751 
701, 000, 570 
878, 725. 4 20 
735,368,792 
771, 195,083 


Lumber product of aercnty mw- mills 

Saginaw Hirer. 



Manufaotnrrd T " U ' So “°" d H ock 
during aoasoD. nd 


Sblugleacmt In _ ., 

t wtin t y-ll V'UBt Lath pro®* 

shingle-mills. 


250, 

349, 

423, 

451, 

523, 

570. 

529, 


G10, 

573, 
581, 
583. 

640. 

574, 
730. 
873, 

97a 

1 , 011 . 

938, 

004, 


639, 340 
7*»7,834 
903. 190 
395, 225 
5o0.830 
720, 6*i0 
082. 878 
118. 080 
>77. 021 
632,771 
55a 273 
0.V, 771 
110.231 
102. 757 

me, 000 

047.731 
320,317 
274,905 
§75, i >78 
435,91*4 


44. 

0«, 

«7, 

93, 

130, 

75, 

152, 

222 , 

213, 

223, 

224, 
245, 
217, 
221 , 
295. 
281 , 
309, 
378, 


960. 771 
401.017 
331,614 
4 *2,100 
599, M l 
822, 553 
071.005 
152,06:1 
202 , 108 
540, 057 
9:15,522 
572,383 
864, 595 
870. G33 
090. 020 
079, 990 
u37, Of 5 
8 



435,571 
402, 990 


40, 

30, 

23. 


30. 

23. 

18, 

85 

92. 

UK. 

105, 

134, 


928, 

803, 

135, 

505, 

000. 

511, 

040, 

047, 

103, 

6115, 

073. 

042, 


2u0 

000 

000 

578 

0n0 

086 

2fO 

837 

596 

117 

000 

692 


104,1**4, 500 
11 §, 813.541© 
17a 57u, 000 
187,091,000 
159,001.750 
21 a 304, 550 
208.489, 500 
124,030.240 
204.340. 725 
107.800,750 
153,080.7:4) 
218.034,000 
241.075.160 
304.925, 500 
295,046, 500 
242, < 2a 000 
261,26a 750 


48. ct; 

01*7*® 
01,4ft® 
51.754.S 
61,3 m,® 
#2. '-It ® 
70951.® 

73, BTi® 

?*.»* 

72,m® 

7X5K® 

ram® 

65.9®.® 

65.0ft® 

65,983,^ 

04.7ft® 

10 a 

127,3ft® 


Total! . 11,037, 541,017 12, 781,002,722 3,097,78a 433 , £141,101,527 



,025,175 I 1, 387,2ft® 


Salt was manufactured during the season of IH34 by eighty-eight suit compankt 
having seventy-niue steam and sixteen pan blocks, and 4,50(/solar salt covers, ji# 
ing 2,373,319 barrels of salt. 
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iPROVEMENT OF HARBOR OF REFUGE AT Si D BEACH, LAKE HURON, 

• MICHIGAN. 

The present project for thin improvement was adopted in 1873. It 
on si st s of a breakwater constructed of timber cribs filled with stone* 
lclosinpc an area which is to be deepened, where necessary, by dredging. 
Its object is to afford a harbor of refuge to the vessels engaged in the 
avigation of the Northern and Northwestern Lakes, when caught by 
eavy weather near the dangerous Point Aux Barques. Previous to 
870 vessels so caught were compelled to run a distance of 60 miles and 
nd refuge in Saint Clair River. After the subsidence of the gale, those 
ound upward had to work their way back again. 

At the beginning of the fiscal year there were no contracts in force, 



perations under the appropriation of $75,000 made by the river and 
.arbor act of July 5, 1884, until August. In order to utilize the best 
ortion of the working season, some 35,000 feet B. M. of timber were 
rarcliased in open market, and, together with such timber and iron as 
tad been left over the previous season, used in making a commencement 
qpon tlie superstmeture of the unfinished cribs of the main pier, the 
team latlnch being employed as a tug. The operations of Hi© diver 
Vpon tie foundations were begun at the same time. 

Tin© time was thus filled up until the delivery of materials under con¬ 
tact could be begun. 

Four contracts were entered into as follows, viz: 

(1) With Brooks, Joslyn & Co., dated August 29,1884, for furnishing 
imber and plauk. 

(2) With George Talbot, dated August 29, 1884, for furnishing one 
Iredge, one tug, and two dump-scows. 

(3) With Calvin Currie, dated August 29, 11884, for furnishing on© 

”(4) W'tl WHMC 1. t&C dtdSt b 4 1884 f f 

Tbe bowlder stone required for filling cribs was purchased in the 



II 


ap the bowlders during their leisure time and delivered them in the 
Sribs at $5, $5.25, or $5.50 per cord, depending upon the situation of 
{he pockets into which they were placed. The low prices were advan¬ 
tageous to the Government, and the money spent amongst the people, 
Without the interposition of a contractor as a middleman, was, as here¬ 
tofore, very satisfactory to them. 

With the material obtained as above and labor, also hired in the vi¬ 
cinity, the superstiucture of the fifteen unfinished cribs of the main 
pier was completed. One hundred linc*ar feet of superstructure was 
also built upon the north end of the south pier during tbe season of 
1884. 

The operations of the diver upon the foundations were continued 
Until October 10, 1884. The crib-construction work was closed for the 
lesson November 15. 

Tbe dredg© commenced work September 10, and continued until De¬ 
cember 3, when it closed for the season. 

Dinitizcdt iOO 1C 
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The contract with W. H. McCurdy & Co., for iron bolts, &©„, was satis¬ 
factorily completed September 30. 

The contract with Brooks, Joslyn & Co. was extended to May 1, 
1885. 

The contracts with Georg© Talbot being limited by the amount ex¬ 
pended, and that with Calvin Carrie by the requirements of the work, 
were continued iuto the season of 1885. 

The lights kept by the Engineer Department to mark the north en¬ 
trance were discontinued for the season December 1. .The harbor buoys, 
also kept by the Engineer Department, were taken np and stored No¬ 
vember 26 and 28 and December 3, and the engineer lights at the main 
entrance were discontinued December 18. 

Favorable ice forming by the latter part of January, 1885, an exami¬ 
nation of the unsurveyed portion of the harbor was made through holes 
cut in the ice; in doing which 19,220 soundings were taken. These 

the season of 1885. 
the dredging and crib- 

work, and have been continued to the close of the fiscal year without 






The contract with Brooks, Joslyn & Co. was extended to June 1, 

amount of timber was not delivered until the latter 
part ©f June. This was of advantange to the Government rather than 
otherwise, and I have recommended the formal extension of the contract 

to July 1 and the payment of all retained percentage. (Extension an. 

tborized by the Chief of Engineers under date of July 8, 1885.) 

The outside wainscoting and plating on the main pier have been put 

in place, and the under.water bolts driven by a swing.hammer. The 

inside sheeting is all in place and spiked under water, and the oak wale 

bolted on. The face.wall has been completed on the main pier; 200 

linear feet of face.wall have been built on the east end of the west pier, 

and 60 linear feet on the north end of the south pier. Two moving 

buoys, for the use of rafts, have been placed on the west side of the bar. 

bor. They are anchored to rock bolts in the lake bottom. 

Examination of the crib foundations, made by Assistant Engineer C. 
P. Gilbert in the diver’s dress, show that the completed work has not 
been disturbed, and that the dredged material, used as riprap, stand 
the action of heavy seas when it has been properly placed. It is now 

riprappin 

placed by 

fid, and, as compared with the plan of using a 

the cost. The plan now followed is the result of many experiments, 
some of which were 

The dredge has completed the removal of the middle shoal. 

The operations of the fiscal year, together with the results thereof, 
may be summarized as follows: 

At the beginning of the year the entire substructure was in place, 
but 2,925 linear feet of superstructure were wanting. Of this amount, 
1,075 feet were built daring the year, leaving at its close 1,950 feet yet 
to be built, all of which is to go on the south pier. 

The dredge worked 997hours, removing 27,740 cubic yards of ma. 

terial, at a cost (exclusive' of superintendence) of $7,879.57 or 28.4 -I. 

cents per cubic yard. 

Of face-wall, other than that included in the 1,075 feet of superstruct¬ 
ure above mentioned, 200 linear feet were built on the east end of the 
west pier and 60 feet ou the north end of the south pier. 
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Many minor details were completed, ms before related. The total ex- 
IPdniitnre for the year was $51,535.79, leaving an available balance of 
*24,521.55. 

Two cases of violation of the “ rules and regulations n for the gov¬ 
ernment of the harbor have been reported, as provided by law. They 

ere tried before the U.inited States district court at Detroit, and in 

"both cases the offending parties were convicted and fined. This is one 
erf salutary effects of having a custodian at the work, who is charged 

.by law.with the duty of making complaint and bringing offenders to* 

j nstioe. I cannot too strongly commend the advantageous resalts of the 
law in providing for the proper care and custody of the harbor. 

The custodian’s salary and all other expenses attending the perform¬ 
ance of h i hi; duties are now paid from the special appropriation for con- 
tinning the improvement. It would be better to provide bylaw for de¬ 
fraying these expenses from an indefinite appropriation, as is done in the 
case of the Louisville and Portland Canal, the Des Moines Bapids Canal, 
the Saint ffary’s Falls Canal, and the Saint Clair Flats Canal, because 
the exhaustion of the special appropriation and failure to make another 
would necessarily involve suspension of the custodian’s duties, and they 
are too important to the interests of the commerce availing itself of this 
harbor to be intermitted, if it cau possibly be avoided. 

The project for the present season’s work will leave only a sufficient 
balance to provide for operating and care of the work to the close of 
the fiscal year ending June 30, 1886. 

The next appropriation should be expended in building a superstruct¬ 
ure on the unfinished portion of the south pier, and if large enough to 
justify doing so, in dredging inside the harbor. 

The dimensions of the work now in place areas follows: 

Linear feet. 

West of north entrance, west pier..... 1,500 

Between north nod main entrance, main pier... 4,680 

Jliki 'll I' main en ILi s&nce, south pier.......................................... J., 81,14.1' 

Total • » m m » * oa • » • m » » • m m « • « • <m m m m m » * m m m m • * •» m » » « id m m * » <m » am » « m m m • » » m m m m • »■ • • » m • 130 


Cribs without superetructun 



• » • 


noon 0 • mu pen 


1,850 



in the 




The harbor has but little local importance, but is of great value to 
the general commerce of the lakes. The extent to which it has been 
utilized by this commerce is shown by the following tables, 1, 2, and 3. 
From Table No. 2 it is seen that 1,091 vessels, with au aggregate of 
302,299 tons, sought refuge in the harbor during the fiscal year ending 
June 30,1885. 

The original estimate of the work was............ ............... $1,442,500 00 

Of which there has been appropriated the snm of........ §975,000 00 

Received from sale of fuel............................... 200 63 

- 975,200 63 

Difference ....-.................... 467,299 37 


Estimated amount required to complete the work 


ICWj 000 00 
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The estimate of $100,000 required to complete the work is divided iiiii 
follows: 


finperstrnotim, south pier..... ...................._.... $30,OOI! 

Dredging, repairs, custody, Ac....................... 70, ill© 

Total......... 100,000 


The older portions of the timber work are, as previously reported. In 
better condition than could have been expected, but the renewal of 
parts of the superstructure must become uecessary before * long, and 
experiments should bo made with a view’ to the best plan for doiug this, 
economy and durability being considered. 

A tracing is transmitted herewith showing the condition of the im. 

provement on Juno 30,1885. 



is located in the collection 

There is a light.house on 

on each side of each eutrance 
of the main entrance, 
be made, dispensing with one 





Port Huron, whloh is the nearest 
northwest angle of the main breakwater, 
A light-house is uuder construction on the 
its completion a rearrangement of the 



July 1,1884, araonnt 
Received from sale of fuel 
Amount appropriated by 




• * 


ass * 


1884.. 


• m «s « 


July l, 1885, amount expended dnring fiscal year, exclusive of 

outstanding liabilities July 1,1884.... $45,375 88 

July 1, 1885, outstanding liabilities.. 6,159 9i 



51,535 711 


J nly 1, 1885, araonn I available 


24,521 55 


Amount (estimated) required for completion of existing project.... 100,000 00 

Amount till at ciiii be profits lily ex pen ded i m fiscal year ending Jane 30,181:17 100,000 00 
Submitted iu compliance with requirements of section 2 of river and 
harbor acts of lbC6 aud 1867. 

* 

«ins ■iissiaaii' *» +m*mm 


Tablv No. 1 .—Tabular record of veseel slaking refuge in the harbor of refuge, Sand Boaa I, 

Lake Huron , from June 30, 1884, to June 30, 1885. 


Direction of wind at time of uttering. 

1884. 

mu*....— ... —•* 



• 1 

a 

hi 

*1 

a 

0 

a 

t 

•0 

S 

+* 

ft 

• 

t 

| 

is 

November. 

£ 

1 

s 

• 

1 

i 

IS! 

hi 

North: 











5 

7 

10 

0 

0 

11 ,» » «' III » 

11 

19 

e? 


8 

13 

4 

3 

2 

m m, m m m m 

10 

5 

48 


4 

0 

6 

11 



13 

17 

00 










m 

Northwest: 











85 

14 

17 

23 

10 

1 

6 

W » 9® «* ■* • 

m 


10 

33 

8 

4 

7 

• m ■ m • m • 

jWBBII 

m m m m m m 

51 


88 

8 

8 

20 


« m • m a is 


m m m m m • 

107 










270 

Weet.: 










Steam .................... ............ 

5 

1 

18 

11 

41 


11 

It 

90 

Bull ...-. 

11 

2 

22 

0 

23 


8 

7 

14 

Tow... 

2 


14 

2 

45 


'28 

10 

If? 


mm ; 




270 
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Mo. 1 .—Tabular record #/ vceeeU taking refuge in the harbor of refuge, Sand Beach, 

Lake Huron. 4 m c. —Continued. 


of wind ill Umo of entering. 


a 

•■a 


I 

i=i 

◄ 


Bou th west: 
Steam.. 
Sail .... 
Tow. ... 




• »•••*«s 


ion *»»»• ■! •# «u »» » » ■» mmmmmmmm 


Booths 

Steam 

Soil.. 

Tow.. 


Boot beaut: 

Steam. 

Sail. 

Tow. 



Seat: 

Steam *... 
Sail ...... 

T 1 ® w..... 


489 

284 

372 


harbor 
j1685. 




Month. 


2884 . 

•7 nly .......... 

August. 

September.... 

October. 

November.... 
December .... 




lit J 

Jane 


1885. 


Total 


Steam. 

Tonnage. 

57 

1 

17,243.63 

85 

H, 224. 50 

72 

20, 358.40 

87 

34, 170. 40 

82 

85,707.38 

1! 

1,920. 69 

48 

12,940. 54 

.| 43 

12, 846. 09 

.1 435 

143,480 01 



'iv. nn *fr« Total Total 
Tonnage. veMelg< Tonnage. 


40 

46 

52 

54 

40 

1 


23 

22 


0,161.12 
5. 042. 80 
4,144.28 
ft. «6. 35 
6,85C. 07 




46 

10 

44 

02 

71 


2,116.59 
2,003.20 


60 

37 


18, 371.00 
7, 831.64 
13, 5(58.43 
31,508.8(1 
23,128.01 
1,304. 31 


19,624. 24 
11, 453.87 


149 

100 

1G8 


m: 


193 

18 


130 

102 


41,775.75 
20,809.12 
38,071.25 
71.07 i. 44 
65 f 246.06 
3, 547.66 


84,690.87 



32,107.76 372 I 1514 710.07 
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Tabu No. 3. —Tonnage of vessel* taking shelter m fib harbor of refuge, Sand Hooch, Lab* 

Huron . 


Calendar year. 

Steam. 

SMI. 

Towed. 

Total 

tonnage. 

Total 
umber of 
Teasels. 

Awfiiifiii 

tonnaga 

11577 mmmmmmmmrnm 

1878 m w m m m » «»**«» m m m 9 m mmmmmrnmmmo m m m » 
187® m m • m m m m m m m <& m m » m m m • • • « • t * • • * • « mm 

••!*o m m m m m m • *»••••• m m m m m m> • ••««•« 

1881 

UljKfBWSt mmrnmmmmmmti® mmmmmmmu 

1888 mmmmamrnrnmm- 

mmmmmmmmmmrnmmmmmm » • m m • 

Jton#. 
08,056 
104,025 
188,080 
158,702 
144,045 
140,132 
177,122 
150,518 

Tons. 

2?, m 

89, Oflll 
45,750 
55,630 
55,900 
20,504 
82,713 
84,734 

Tons. 
(Kk, 954 

0 (III, 282 
100,096 
147,260 
127,856 
114,067 
114,091 
122,980 

Tons. 
1431, <119 
248,006 

278.926 
1181,602 
828,460 
286,708 

328.926 
314,222 

Number. 
498 
781 
921 
1,817 
1,176 
1,022 
1,189 
1,142 

Ibfi* 

M0 

sn 

86 

276 

179 

289 

294 

>71 

m m m m 

1,084,190 

318,079 

876,585 

2,279,454 

7,991 

26 




harbor of rgfkgo at 
Cory* of Engineer*, on 





Names and residences of bidder*. 

White - pine 
timber and 
plank per 
1,000 feet, 
B. M. 

Brooks, Joslyn A Co., Port Huron, Mich.... 

Henry Howard it Co., Port Huron, Mich... 

1 

$16 50 
€ Loti 24 00 
< Lot2 22 00 

(juts 20 00 


Remarks. 



BefiomneBded for aooeptance. 

G'liiiii duly furnish one i®l; InSwe! 


Abstract of but* for furnishing one dredge, one tug, and two dump . scows, for . removing shoal* 

in and around the harbor of refuge at Sand Beach, Michigan, received and opened If 

Lieut. Col. O. ill', Poe, Corps of'Engineers, on August 25,1884, in accordance with adver . 

Usement dated August 6, 1884. 


No. 

Names and residences of bidders. 

Price per 
hoar. 

1 

11 ii#i jr© JIL niiJI ljnjii|i| Bnllaio, ,JWI • JiL»««■»• <* <•»«»#»»«».»<*««««»*«»•»«« «#««* <11 < 111 ' »»«»•«*»• * *«• * «»*»»»»» 

♦7 90 

2 

Loaia *11» iiiiuici ijliiioiiipypi llJSJiSLiiJStfltiii C.iWii.1© • * ..* • *»«** *««><* •»«.««>• **...*«»<®«*■»«>»<*<* *« 

846 

i 

<!iP Cl III 11 Jill ll€ "IIlICII 1 JU 1 ' IJl lUI' ill ll'InJi 1 Ijp, 11 « JllL • • • » m m m m m m m m <■> • m m « « turn. «» m w> ffl> • m • m m m m » • • «• • • m m » a» « », » <■ » * * at » « » m m • » • 

849 

4 

Jmmm JRt©ojEi©'''v^ JILciJIcmIOi dillio * * ™ m ^ * ®«g«» *«.#«.»• * • • ■ *«»«#»«»•«* *»<■ m • • •»■» «■«•«* 

10 00 

i 

JIL * Hr m Liar k.| IL?ijpii Iiliiii h ipIUIiiii Jiiiill iliiilji»»® ® ® ® •»»«•«*•• b'**,!* 

18 00 

6 

Chicago Dredging and Dock Company, Cbioago, XU..... 

18 69 


* Recommended for acceptance 


Abstract of bids for furnishing a tug for use at the harbor of refuge at Sand Beach, Michi¬ 
gan, received aud opened by Lieut . Col. O. M. Poe, Corps of Engineers, on August 25, 
1884, in accordance with advertisement dated August 6, 1884. 


No. 

Names and residences of bidden. 

Name of tug. 

1 

* Galvin Currie, Algonao, Mich.............. 

Georire Hand 

2 

Henry G. Blanchard. Detroit. Mich.. 

4w- JgpggL ^mer wflfln tokB ^8-"To IP TO ^0 W ® w W W 

William Park. 

8 

John W. Jl▼© rill, tr,„ & Co., Cleveland, Ohio................ 

Helenii .... 

4 

Louis P. and James A. Smith, Cleveland,, Ohio. 

Fannie TnthiU. 


Price per 
month. 


♦390 
450 
50 ? 
1 , 0 # 


* Recommend for acceptance. 
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JLbatract of Mi# for furnishing iron bolts, plaice, nod spUses for crib-work at the harbor of 
refuge at Sand Beach, Michigan, received and opened oy Lieut, Col, O. M. Poe, Corps of 

WSL _ § _ . . . . M . _ A «■ *t%£% M 9 <9 • at m * » m m a m M rn jm <# f|A j ** 

'l mjSSrmm 


, on August 25, 1884, in accordance with advertisement dated August 6 




s 

6 * 


Names amd residences of bidden. 


W. H. MoCurdy & Oo., Cleveland, Obio . 
Condlt, Fuller St Co., Cleveland, Ohio.... 


Mlohi 

Kie 


imm 

llJfcl * • • 


Bolt and Nut Works, Detroit, 


her it 



§ Wallace If, Patterson, Cleveland, 

ll 11 Frank Wilaon, Cleveland, OUo.. 

7* Ajax Forge Company, Chloago, 111, 



1} 

ll 


CmU. 

2.6 

2.6 



I 

ii 



1 Recommended for aooeptanoe. No price given forladde 
of pointed boke. 

*Ne price given far ladder trona, Agused and included by 
s One-inch bolt. 


of 

Lr 

% 

7 S.8* 
* 


Omts. 

2.06 

2.16 

2.125 
f *2L 16 "I 
«51, 111! « 
t *2.50) 
2.2 
2.25 
11, (III 



U 


34 


0 2 

sfi 

ll 


It. 26 
2.25 
2.68 


TotaL 


64 

68 



2, •13 4* 
2, IIIlM ill 
8. 186 lit 


me ail prioe 


meet price of pointed bolts. 


narterdnoh bolt, 
•inch bolt. 


Abstract of bids for furnishing paints, oils, fc., for use at improving harbor of refuge. Sand 
Beach, Michigan, received and opened by Lieut, Col, 0, M. Poe, Corps 9 of Engineers, 
April 15, 1885, inmooordanee with paragraph I486, United States Army Megulatbene, 


Vo, 


m 


•Names and realdeineas of bidden. 


■ 


TotaL 


■* » «• O * HOB ■» * » • 


2154 22 
175 51 




IMPROVEMENT OF ICE-HARBOR OF REFUGE AT BELLE RIVER, MICHIGAN. 


The project for this improvement was adopted in 1880, the object 
being to make a channel 50 feet wide, 13 feet deep to the first bridge, and 
12 feet deep thence to the second bridge, affording a safe harbor against 

running ice. 

At the date of the last annual report the project had been completed, 
except one cut for about half the distance between the first and second 
bridges, and such other works as might be found necessary upon re¬ 
suming operations. 

The original estimate for the work was $14,465, and of this amount 
the sum of $12,000 had been appropriated and expended' up to the close 
of the fiscal year ending June 30,1883, when it was estimated that a 
further appropriation of $2,000 would suffice to complete the project.' 
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This amount was appropriated by the act of Congress approved July 
5,1884. 

On March 7,1885, proposals were Invited for the remaining portion 
of the excavation, to be opened March 23. Only two bids were received, 
a certified schedule of which is given below. 

The bid of Thomas M. Hubbell to do the work as specified at the rate 
of 20 cents per cubic yard, scow measurement, being the lower, was 
accepted, and articles of agreement, dated March 31,1885, were entered 
into accordingly. 

The season hm .ing sufficiently advanced, work was begun on May 4, 

1885, commencing at the end of the west cut of 1882, about 300 feet be¬ 
low the lower swing-bridge, A cut was carried up through the west 
opening^of the ^bridge^ |to ^ connection with the It jvas 

the bridge, and 
the chanuei was 











Upon com 


the work at the lower bridge the dredge was placed 

cut of 1883, about 800 feet below.the tipper bridge, 

cut carried up to the cable of the Western Uniou Telegraph Com. 

pany, which crosses the r.iver about 150 feet below the upper bridge. 

.Whilst dredging this cut it was found that the cut of 1883 was silted up 

to 8ucIn an extent that in some places it was impossible to determine its 
boundaries, and at one point the depth of water had. been reduced to 1#§ 



Upon the completion of the west cut the dredge was placed at the lower 
end of the east cut of 1883, and a cut carried through the east opening 
of the upper bridge. The dredge was then moved back and the deposit, 
referred to above, was dredged out for a distance of about 3u0 feet, thus 
restoring the channel. 

Work was then resumed on the cut above the upper bridge, and it 
was extended to a point about 400 feet above the bridge. 

The work proposed was completed on June 4, when operations were 
discontinued, a total of 8,109 cubic yards of material having been re¬ 
moved. 

A chart* is transmitted herewith, showing the location 

present condition 
mary 







IfeMlDU. 


At lower bridge (18 piles drawn) 

West cut lo upper bridge. 

Xast cut through bridge.. 

Beat cut red reaging. 

Files and timber not estimated in scows 


mm » * m m m w m 


m ,» ««p nt )!1 '»»»«» ««» «« ,••• • 


■ •••«»•••• ••••«#»••• m m m m » m m 

« w » ™t «»» «» • * m m m m m m • » m m 

m m m m m • • m m m a 9 m m m * » * » * « wmmwwwmmmmm 

I* » * » w I|pi *|»«l» * 


m » • • 


'Total... 


• • • 


«►••••••••• m m • ■ #••• m m m mm 


m m • » m • 


•m • m m 


• 

Cobio 

yards. 


m *p m m m * 

# * « • » « * 

• • • • » • • 

#•••■*• m 

M dab. oS/to oaaa aOm am dab 

2.187 

2,808 

3,084 

600 

60 

FmL 
• 87* 

ms 

m 

290 

m w w w W 


• • mm m m 

m-jggiflP - 

8,109 

2,028 


The result of the season’s operations is the completion of the original 
project, with the addition of a 10-foot channel through the west draw of 
the lower bridge, and the extension of the 12-foot channel by a single 
cut for a distance of 440 feet above the upper bridge, and the cost has 
been $405 less than the original estimate. 


* 
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Tii 18 improvement is now in excellent condition, and will probably 
require no further attention for two or three years; even in its incom¬ 
plete condition fifty-one vessels were sheltered by it last winter. 

Nothing further being required at this time, no estimate is submitted. 

Belle 'River la in the collection district of Huron, Midi., the nearest port of entry 
being Port Huron, and the nearest light-house at Saint Clair Flats Canal. 


Money statemer It, 


Amount appropriated by act approved July 5, 1834 —...... 93,000 00 

July 1, 1885, amount expeuded during fiscal year, exclusive of outstanding 
liabilities) July 1, 1884.-.. 1,953 90 


July 1, 1885, amount 



• m 


• • • 


47 10 


Abstract 
Lieut 



Michigan 
1885, 



peited 




Xa 


t 


Names and 


»• ••« .» 


ThomasM. Hnbbell, Saginaw, Mich.. 

Carlin, Sticknoy ft Cratu, Bast Saginaw, Mich 



Dredging 
price per 
cubioynul, 
scow-mess* 
on. 



Omit. 

20 

25 


« s n w v ■ ■* "ip ubi p a e ® a w hhh« hhhi» <m hhw m hp hp as -hhh • m> «# up «p # m iHHi m <1HH> 'P 



* Recommended for acceptance. 


LLi 


GEN 



AND RENEWAL! 






necessity of these has 
repetition, I quote 





The necessity for repairs 

construction and 
of 13 





SAINT CLAIR FLATS 8HIP- 

become so pressing that, 
previous reports: 

is constantly recurring, arising from the man* 
used. The original plans were made for a 
feet, which was considered ample at that 



nthe 
the axis of the 
deepened chan* 


(in 1873) it was found necessary 
channel, which was done by excavating for 100 
oanal to a depth of 16 feet, leaving the bottom on 
nel to take such slope as it would assume. 

It was thought that this bermeon each side, of nearly 60 feet in width, with a height 

of 3 feet (slope about 1 to 16), would be am pie to support the lo wer ends of the sheet. 

piling; and, but for the occasional action of propeller.wheels when violently turned 

near to or in contact with the sides of the canal, it would do so. 

8ome of the caving of the sides referred to in former reports has undoubtedly arisen 
from the undermining of the sheet-piling from this c use. 

Bn it I am of opinion that in uch of the greater port ion of the difficulty has been dne 
to the fact that t he sheet-pi 1 i ug is a single course, and, not joining closely, the line sand 
of the bank finds its way through the interstices. 

T wo proiciol: e are subin t it ed for the radical cure of t In is defeo t the Arst by Major 

Harwood, united States -Engineers, under date of February 34,1883; the second,"by 
Major Farquhar, on January 9,1883. Each of these officers also included projects 
for the repair of the superstructure, and the latter one for replacing the st peratruct* 
until of the revetment on the lake side of the piers. 

Of these two plan® I prefer the on® submitted by Major Farquhar, and append a 
oopy of his report, which I recommend for adoption. He gives an estimate in detail, 
which in the aggregate amounts to $133,908. (Page 1877 •! eeq. t Annual Report Chief 
of Engineers, 1883.) 
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Since that estimate was made for a channel depth of 16 feet, it has 
become manifest that the commerce of the lakes will at no distant % 
demand a depth of :2:il feet, and any remedial measures now adopted at 
this work should be based upon that fact. To provide for the addi¬ 
tional depth of sheet.piling required for such a channel, being an in¬ 

creased depth of 4 feet, or 25 per cent, will render necessary the addi¬ 
tion of 25 per cent, to the estimate of the cost of the under.water revet¬ 

ment, as given by Major Farquhar in the report referred to. 

This addition will amount to $20,381, and increase the total esti¬ 
mate to $153,2o9, which should all be appropriated in one sum, in order 
that one contract could be made to cover the entire work. 

The condition of affairs, as given at page 2071 of the Annual Report 
of the Chief of Engineers for 1884, has grown worse, and the structures 


plainly show the effect of one more year’s wear and tear 
propriation be made at the coming session of Congress, it 
be so late in the season that the remainder 
making the contracts. 








. Even if ap. 

prill probably 
consumed in 

winter, thus 
rthinir of im. 


portance can actually be done at the canal. 

Meanwhile the processes of decay will have gone on for nearly two 
more years, and the condition of the old timber structures can be mote 
readily imagined than described. 

The great importance of this improvement is so well known; its use 

by nearly 40,000 vessels per year, carrying nearly 20,000,000 tons, hail. 

ing from every lake port both in the United States and Canada, is so 
advantageous, that no additional representation seems necessary to 
properly present its claim, to early and favorable consideration. 

Saint Clair Flats Canal Is in the collection district of Detroit, Mich. Two light¬ 
houses stand upon its banks. 



Amount (estimated) required for proposed protect 
mount that can be prof tablv expended in IIlineal veil 


at can be profitably expended in fiscal year ending June 30,1867.. 
od in compliance with requirements of section S! of river and 


Amount that can be profitably e: 

Submitted in compliance wi 
harbor acts of 1866 and 1867. 


#153,896 

153,996 


LLia. 

SAINT CLAIR FLATS SHIP-CANAL. 

The canal was projected in 1866, with a view to obtaining a straight 
channel 13 feet deep and 300 feet wide across Saint Clair Flats, and 

completed accordingly. 

This project was modified in 1873 so as to obtain a channel of 16 feet 
in depth and 200 feet wide, lying half ou each side of the axis of tihci 
canal. On either side of the canal is a dike of nearly 7,300 feet in 
length, mil aggregate of nearly 14,600 feet, or more than 2| miles. 

These dikes consist of timber cribs resting upon piles driven into the 
original bottom of the shoal and filled with material dredged from the 
channel. To maintain a channel bank, a single row of sheet-piling was 
driven along the channel face of the cribs previous to dredging. 
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:‘£The lake sides of the dikes were protected from wave action by 
hotter sheet piling* 

The entire timber superstructure is now much decayed aud ought to 
e renewed. 

The single row of sheet-piling proves to be insufficient to prevent the 
ink age of material into the channel of increased depth, and requires 
j o be reinforced. 

As it now stands, intended for a 13-foot channel, and made to do 
, uty for one of 16 feet, it is manifest that no greater depth can be 
’ is atained without this reinforcement by sheet-piling of at least 8 feet 
»Tester penetration. 

‘ The estimated cost of these repairs and renewals is $153,298. 


OPERATING AMD CARE 


The minor repairs involved in 


THE CANAL 



amage waj 
willows 

tattings, tied in bundles, also deposited in cavities; plauk placed on the 
ake side of the dikes where they were most threatened with injury 
foil the wash of waves, and some other trifling matters attended to, 
!iQ at a cost of $334.60. 

About the close of the fiscal year 1883-’84, it became apparent that 

Intensive repairs must be made at the lower end of the east dike, and 
finder proper authority this was undertaken. 

A contract dated July 3,1884, was entered into with Messrs. Gaudier 
Brothers for the specified materials and labor. 

The contractors promptly commenced and carried the work to satis- 
factory completion for the sum of $2,531.33, which was paid from the 
Indefinite appropriation for operating and care of Saint Clair Flats 
Canal. The incidental expenses attending this portion of the work 
imouuted to $37.64, of which $27.67 was reported in the previous fiscal 
fear. 

In January, 1885, a survey was made in connection with the examina¬ 
tion aud survey of Saint Clair River, provided for by the river and har¬ 
bor act of July 5, 1884, from the results of which it was ascertained (see 
LL 211 that, whilst the depth of 16 feet was well maintained through- 

up to such an extent 






mated cost of $13,200, to be defrayed from 
made by section 4 of the river and harbor 

This was duly approved May 5. As soon as the requisite prelimina¬ 
ries could be gone through with, proposals for the work were opened ou 
ttie 8th June, and the contract awarded to Edwin H. French, at the rate 
tfl £ cents per cubic yard, scow-measurement—a remarkably low price. 

Articles of agreement were signed June 11. The contractor was on 
the ground with one dredge on the 25th, and additional dredges are 
promised. 

The extremely low price at which this work is to be done will admit of 
the removal of twice the amount of material estimated, thus greatly im¬ 
proving the channels of approach and rendering the navigation easier 
than ever before. 

136 ENG 
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The total amount expended daring the fiscal year on accounts 
ating aud care of the canal was— 


For salary of custodian........___............_................ $1,! 

Materials, labor, printing, Itc., including outstanding liabilities......... V 


Total.. 



The details of which, as required by law, are given in the * 
paining itemised statement. 

The estimated cost (i f operating and care for the fiscal year e 
June 30* 1SS5, was— 


Salary of custodian .... 

Cnmot repairs, which can neither he foreseen nor estimated for in detail 



Total 


«. m m —• m • mm m m m m am m <■» » mm 





Salary of eadaliM 
Pledging approach 
Current repairs 



m. sii< 'UUui yiiiii <m <m <». >•> mot. >«> mot 'mu. m* •«> «t «t mm am ms, mo. am am am <m. am >•> am m am am m <m nut am am. <at • am «i» am m ■» m mo .. am <w» * *» 

to canal, now under contract. 

can neither be foreseen nor estimated fix* in detail. 



Total 


mot. mot •■». . .... m <m «i ** » «■> 



of Ilf 111 it 



provided for by indefinite appropriation. 


ihNd at'hida far r*p*i*+ 4* a*d mmr l> oer in mi *f the met Ska af Smmt Clair 
mi/, .Vi **4 retxrtfd «wi apemati ha Ltemt. rw O Jf. IW. Cwrpa af Emgmaa 
1, m awrdiav n:A aUi'artiaeaaami /iM Jama 17. I^IIL 


Material*. 



X 3 ta *We R III 
20 ok ou« ■ 


30 tunr * v*. 



u .*OV *>* . R M 
«**r *s t R 





uots ’iiw.'** »t* 

* .s* 'KKtmiH ini» r* 

jW 'XHJIlU’t •»»*« 

jMf wumis ’uur»* 

.Vp{wvxuu4;« uiu 


IP titmaiL 


t*«s ^ 




7 tie w wtuiew 
*i ncuo* be 3D 


v^unnU *tnaiter* dbr 5 uadfcaa be 20 fim** 




r \foi tj i.'artj .... 

s c%»r»i a plaw. 

O'* ."*i a a«j« v . ... ... 

- »t»*’*<-*» *HMKO*I 'll* IIllilllMlIP.. 

* •»* e-*ni^*»c. Ter auuad a puma.. 

per pvuuu Ji juice. .. . 

« @fe •* ®fe %. * +* *& », « <u& mm « -® a «• a* 


«Ba» 



a 9 
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iraur 'Mstmotof bids for dredging at Saint Clair Flat* Canal, Michigan, received and op 

June 8,1885, in accordance with advertisement dated Mag 18,1885. 



jpVBI 1 

lefoar 



No. 

Names and residences of bidden. 

# 

Dredging 
price per 
cubic yard, 
scow 
measure. 

*1 

# 

lid win H. French Toledo, Ohio... 

Cents. 

11* 

2 


12* 

7 

Carkin, Stickney A Cram, East Saginaw, Mich.... 

12.9 

4 

Buck <feJioledo, Ohio ...■*■<»•• ® ® 

13 

6 

Louis P. and James A. Smith, Cleveland. Ohio....... 

13 

6 

Charles S. Barker, Sault Sainte Marie, Mich... 

13 

7 

William Richardson, 'Buffalo, N. Y....... 

16 

8 


171 

0 

Chicago Dredirinji ad Dock Coramny, Chicago, Ill__ —..............: 

JL kOIUi-BlI® 1 JMI* Hub Dell, 1,3U lit'lPi 11 f • ••••» m m m m «■»■*•»«••• ••••»•» *•<•>••• 9 ■ f * mmmmmmmmmmm mm 

21 

10 

23 


e fa* 



'. Itemised statement of expenditures incurred on account of appropriation for operating an 

i oetre of Saint Clair Flats Canal, Michigan, during the fiscal gear ending June 30, 1885. <1 




MONTH OF JULY. 



Dfkto. 


%„« i.. 
°£ 
° § 


t , 1884. 

«f ' ,,|l!|1 !. Jwmrn 111 

•jrp® * J 11 


a m , 
*» „ 



n 

81 


Fro: 


purchased. 


The Detroit Free Press ............ 

Foil and Tribune Company,Detroit, 
Mieh. 

The Timas Company, Port Huron, 
Mich. 

C. J. Dowawell St Co.. 

Pay-roll, July 1884.... 


do 


Advertising proposals for material, 
,.....do ....._.................. 


2,000 B. M., pine lumber, 114.60 M_ 

1 on st chi! ini in, 1 month, $125 per month 
1 laborer, 15 days, $50 per month. 


Totat 


$4 10 
3 •• 


20 m 

125 00 
25 00 


MONTH OF AUGUST, 





21 


3 *** 





Western 
D. W. Watson 

. M. Poe, lieutenant colonel of En¬ 
gineers, <fco 


Candler Brothers, under 
dated July 3, 1884. 


Transmitting telegrams ... 

50 cords cedar bark, $1.26 per cord... 
Mileage, Detroit to Saint Clair flats 
Canal and return. 

3.096 feet B. M. pine plank, $20 II.... 
50 round white-oak piles, $4.50 each.. 
2,864 feet B. M. white-oak stringers, 
$30 M. 

22,320 feet II, M. white-oak sheet 
piles, $32 M. 

19*1 cords brush, $3.50 pin* cord ...... 

156 cords cedar bark, $2 per cord .... 

511 cords stone, $7... 

1,350 pounds spikes, 5 cents per pound 
Extra labor straightening piles ...... 


1 

62 50 
3 68 

61 92 
225 00 
85 92 


684 25 
312 00 
860 50 
67 50 
10 00 


MONTH OF SEPTEMBER. 



17 


8 


Pay-roll, August.... 
C. J. Dows well A Co 

Pay-toll, September« 


1 ct odian, 1 month, $125 per month 

1 laborer, 1 month, 1-30 per month.,,. 

1 keg white lead___ 

5 cans print, at 22 cents each .. 

1 gallon paint oil.............. 

1 cnstoiuiD, l month, $12S per mositli 
1 laborer, f days, $2 per day....._ 


125 (10 
60 00 
88 
1 10 
70 
125 00 
12 00 
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Itemized statement of expenditures incurred on account of appropriation for operating and 

mre of Saint Clair Flats Canal Michigan , $c. —Continued, 

MONTH OF OCTOBER. 


Date. 


•si 

*1 


From -whom purchased, 


Articles. 


Total. 


1884. 
Oct 31 


1 Pay roll, October 


# I* m m * m 


1 custodian, 1 month, $125 per month 
1 laborer, II days, $2 per day.. 


$125 

6 


MONTH OF DECEMBER. 



Pay-roll, November. 

Wl II, Mott.. 

Deposited to the credit of th 
urer #1" the United States 


• • • • 


m m m m 


1 custodian, 1 month, $125 per month 
Services, December, (part).... 


Mervices as custodian for 
(part), $125 per month. 


125 

120 


1885. 
Ja.ii. 31 



FEBRUARY. 


. 28 


■ W. BL 


Services as custodian, February 1885 125 00 


MONTH OF MARCH. 




« Mi 


Mott. 


n> Hffl, w mi * » #» m « « «, ib >* m 


Services as custodian, April, 1885 


125 OO 


MONTH OF MAY. 



m m m m m wBimeamw #»> «*«■■* * 


A.Smith ....... 

Donaldson & Co 





w « W a# ® *® Bits* 






pound 


nr 

17 

o 

i 


MONTH OF JUNE. 


May 31 
19 


Mar. 28 


June 18 


W. H. Mott.... 

William H. Th ipson, manager 


m m m 


Services as cnstodian. May, 1885 
Furnishing paper, printing and bind- 
in g 300 copies of specifications, Ac., 


# i® «, 1* in * • * 


yarn, at 10 cents per 


in g 300 copies of specifications, Ao., 
for dredging. 

J. P. Donaldson & Co. 25 pounds lath yam, at 10 cents per 

pound. 

I Freight on same, Detroit to Saint 
f Clair Fiats. 

I Putting up five awnings at windows 
of office superintending engineer, 
Detroit, at 20 cents each. 

Harry F. Hodges, first lieutenant. Mileage from Detroit to Saint Clair 
Engineers, Flute Canal and return, 40 miles. 


Total.. 


125 

24 


807 
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RECAPITUL ATION. 


Expended on iiccomit of appropriation for operation and care of Saint Clair Flats Canal, 

Michigan... . ..... _________......... ..... $3,467 85 

Expended on account oi appropi iati on for operation and care of canals. Ike., applied to Saint 
Clair Flats Canal ...... 807 ill 


4,274 l» 


Expended as above.... 4,274 85 

Outstanding;liabilities ...........«... 632 48 


Total expenditures ........ 4,907 28 


L L 13 


IMPROVEMENT OF CLINTON RIVER, 



river afforded 






above 

The present 
fled in 1880. 
and 8 feet in 

This was practically accomplished in 1882. 

The river and harbor act of July 5, 1 . 884 , provided for a preliminary 

examination of Clinton River. 

A report was submitted November 13,1884, in which a survey was 
recommended. 

The recommendation was approved by the 
the survey was made between the 5th and 20th January, 1885 

A full report was submitted January 23. Herewith is transmitted a 
copy of both the reports referred to above. 1 have nothing new to add 
to the information and recommendations of the report of January 23. 

No complaints of the condition of the channel have reached me; but 
it must b© remembered that the stage of water is, and has been all along, 
some 18 inches higher than our zero. 

Estimated cost of the project now proposed, $32,926. 

The work is situated in the collection district of Detroit, Mich., which is the 
est port of entry. The nearest light-house is the beacon on Saint Clair Flats. 



mount (estimated) required for completion of existing project 

dedin fiscal vear ending; Ju 



00 


Amount that can be profitably expended in fiscal year 
'Submitted in compliance with requirements of section 
harbor acts of 1866 and 


June 

& 

of river 




IMPROVEMENT OF DETROIT RIVER, MICHIGAN. 

Originally the channel at Lime Kilns Crossing, Detroit River, could 
be depended upon for only 13 feet of water, the ordinary depths being 
much affected by winds. 

As originally projected in 1874 the improvement at this point was to 
consist of a curved channel 300 feet wide, with a uniform depth of 20 
feet, and the estimate was based upon this project. 

It was subsequently (in 1883) determined to modify the project so as 
to secure a straight channel, the least width of which should be 300 
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feet, with a somewhat greater width at each end. utilizing the work 
already done. Tills constitu tes the project as now under execution, nod 
if the present rate of progress is maintained, it will be completed by 
the 30th June, 1886. 

Owing to the exhaustion of previous appropriations all operations 
had ceased on the 16th August, 1883. By the act of July 5, 1884, the 
mm of $200,000 as appropriated four continuing the work, and on the 
29tin August, 1884, a contract was made with Messrs. Carkin, Stickney 
& Cram for continuing the work, at the low price of $5.40 per cubic 
yard for rock excavation. 

After more than a year’s suspension operations were resumed on 
October 1, 1884, and have been prosecuted steadily since, being inter¬ 
rupted only by weather, and accidents, with the following satisfactory 







mm m m m m m m • m m m m m m m m m • • • • ll|4,|| d 

«■> • • m m m m m m m m • m m m m m m w m m m m m ■•«•■«»• Ci O m m m m 82,383 

nnliin vntvla flt Oflfc 

mm t ■ « • <■«••• » m mmmmmm mm m m m m m m m m m m m m m m m * »«»#»» Is/ IJl S*J> Jlfj* j ill II 1JMJS » • * 1.lip %JP"Ullliir 

Loose rock removed • m • • « m • m «■ • •» m m. m m •» «*» m m •* m m, » m «* W * a * m m m a «t <■» • * m » m m m «* * • m m m * CliCil' » m » • 38 

total amount of work done to June 30, 1885, as follows: 

completed ......■ ■ .... ...... . • •. ...... ...• .*.... ............sejuftro Jiitilli.- 464, ISO 

Area dri lied and blasted (1S84--85).... do 90,638 

Area dredged but not cleaned..... -do 82, 3H3 

Solid rock removed, scow measurement, (not included in following item), 

cubic yards .... ► m m m «» • • m ■ o m * * » m m m m m m m - «» >»> • « m •> « «, ■ m m m «» » « '■ » • m * « * <■» m> m m « iSlllip lLlJI'j||| 

Solid rock removed, pit measurement........cubic yards.. 47,627 

Loose rock removed .. • m m * m< m m m m a <m m m • 19 mm m m m w m m » m » os «> sit m a * n# as m »> as m «» «> m m m ■» •> m no * do .... 849 

And the quantity of solid rock remaining to be removed to complete 
the present project is estimated at 19,232 cubic yards, pit measurement 
It is expected that a second dredge will be put at work before the 
middle of August, exclusively at cleaning up the area already passed 
over by the first dredge, and, if nothing untoward occurs, that the im¬ 
proved channel will be available to some extent upon the opening of 
navigation next spring. 

The appended report of Mr. H. Kail man, assistant engineer, details 
progress of the operations, and, together with the accompanying 
tracings, shows the present condition of the improvement, the work re¬ 
maining to be done to complete the present project, 
work proposed 

aggregate tonnage of 19,645,-71, passed the Lime Kilns 
the season of 1884. Of these, 5,226, having a tonnage 

They also show that this corn- 
six times as great as the railroad tonnage crossing 
River during the same time. 

ng greatly impressed by the magnitude of the interests concerned 
in this improvement, and by the fact that the present project will be 
completed at a cost of less than half that originally estimated, I have 
aken into consideration the question of increasiug the width of the 
li anil ©1 to 400 feet. The argument in favor of this proposition is a 
ery simple one and is thus stated. 

The channel is made by blasting the ledge of rock constituting the 
obstruction, and afterwards removing the debris by dredging. The 
edges of the channel are consequently left as ragged as saw teeth, and 
should a vessel come in contact with them she would surely come to 

O arily the width of 300 feet should be sufficient for safe 









































APPENDIX ED—REPORT OF GENERAL FOE. 


2167 


navigation, not withstanding the jagged character of these edges, but; at 
this point the current has a velocity of as much as 2\ miles per hour; 
much of the shipping is by tows, serine of which are a half a mile in 
length; they must move rapidly enough to keep steerage-way, and if 
three such tows should find themselves in the cut at oue time, a not 
unusual occurrence, it would be almost a miracle if all escaped injury. 
Whilst the increased width would not provide against similar edges to 
the channel, the chauces of striking them would be so greatly dimin¬ 
ished as to render the navigation, with due care, measurably safe. 

In view of the foregoing, I venture to submit the following estimate 
for widening the cut an additional 50 feet on each side: 

The additional rock excavation which would be required 



Cubic yards. 

« 

m m m <m m B mmmmmmmm mm mmmmmmmmrnm mm m m m m m m m t® m m m m m « 9 «t 

• • m m m m • m m m % •••*•• m m m m m m m m m m m m * • m m m • «*■*•«* 

aw mi m m • •••*»• m am m m mm • ®s» «» *» • m at ini f m m • • • • ••«*•» m m m m • mm m m 23,808 


10,370 
13,628 







If the amount 

that it 

or an aggregate of $107,986. 

true that we are now getting the rock removed for $5.40 per 
cubic yard, but the additional work could probably not be done at the 
same rate, because the cutting would be narrower, and on the east side 
the “face” would be less. 

Even with this additional work the ultimate cost of the improvement 
will 'be oily a little more than half the original estimate for the 300-foot 
curved channel. 

The improvement benefits no local interests. On the coutrary it is na¬ 
tional in its character; the States of New York, Pennsylvania, Ohio, 
Illinois, Wisconsin, Iowa (northern part), and Minnesota, and even the 
Territories of Dakota- and Montana, being more directly benefited by it 
than is the State of Michigan, upon the borders of which it is situated. 

The appended tables show that the Dominion of Canada is so much 
interested as to give the improvement au international character. 


The original estimate of the probable cost of the work was__ 

Estimated addition on account of the modification of 1883.. 

Estimated cost of the additional width of 100 feet now proposed 

Total estimate. 

Amount heretofore appropi 
Amount of estimate for 



»■ i» m m 


166,500 

40,000 

167,986 


m <m w 


■ « « 


• m • • •» «w 


m m w mm 



$535,000 

167,986 


1,374,486 


Actual 



less than 



• m m m m m m m m m m • • • • m m m m mmmmmmmm 



Being convinced that no better application of that amount of money 
could be made, 1 earnestly commend the proposition to the proper au¬ 
thorities, and, so far as it is becoming in me to do so, urge the appro¬ 
priation of the entire sum of $167,981? at one time, so that the whole 
work may be included in oue contract. 

At the same time, I beg leave to invite attention to the fact that the 
project now in progress will be completed with the funds at present 
available. 


The work is located in the collection district of Detroit, Mich. The nearest port of 
entry is Detroit; the nearest light-ho use, the one under construction at the mouth of 
Detroit River; the nearest fort is Fort Wayne. 
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Money statement. 


July 1, 1 Q 84, amount available____ $113 79 

Rqco'yi'<\ from sale of fnel.....__ .................................... 39 39 

Aumu ii • a p propria ted by act approved July 5,1884...................... 200,000 0# 


200,153 18 

July 1,1885, amount expended dtiring fiscal year, exclusive of 


outstanding liabilities July 1, 1884......................... $37,005 85 

July 1, lr85, outstanding liabilities .......................... 13,761 87 

- 50,767 72 


July 1, 1885, amount available 


m m 


m m m m 


149,385 46 


Amount that can be profitably expended in fiscal year ending June 30,1887 167,986 00 
Submitted in compliance with requirements of section 2 of 
harbor acts of 1866 and 


river and 




Col . Clt 
dated 


No. 


Names and residences of bidders. 



w -'ill. 

P 

aSL- 


#2 


3 i»' : 
o 


2 



m. 





Carkin, Stiokney Sc Crsm. East Saginaw, Mich. 

Charles F. Dunbar, Buffalo. N. Y ...........__ 

Charles E. Williams, Buffalo, N. Y............. 

John Hickler, Buffalo, N. Y.................... 

Edwin H. French, Fulton, N. Y.... ... 

Chicago Dredging & Dock Company, Chicago, 111 
Fitssimons Sc Connell, Chicago, Ill.............. 

George W. Townsend, Boston, Mass............ 


$5 

40 

♦1 

00 

6 

GO 


25 

0 

49 

i 

0® 

7 

00 

4 

50 

7 

75 , 

7 

75 

8 

50 

8 

50 

8 

70 | 

8 

70 

9 

40 1 

i 7 

00 


Reooram ended for acceptance. 


Informal, no guarantee, &©. 


REPORT OF MR. H. KALLMAN, ASSISTANT ENGINEER. 

Gbosse Isle, Mich., July 1, 1885. 

General: I have the honor to submit the following report upon the progress of 
work of the improvement of the Detroit River at Lime Kiln Crossing during the 
fiscal year ending June 30,1885: 

Operations at this work were stopped Angnst 16,1883, for want of fuuds. 

Under the appropriation of $200,000 made by act approved July 5,1884, a contract 
was entered into with Messrs. Carkin, Stickney & Cram, August 29,1884. 

Drilling and blasting commenced October 1, and continued day and night until 
December 16. The dredge worked steadily from October 20 to December 16, when 
operations were suspended for the season on account of the formatioh of ice in the river. 

Work was resumed April 4, and has been carried on to date without interruption, 
with the exception of eight days lost by the drill, which sank May 1, upon being 
struck by a cartridge which had escaped from the drill-hole. 

The amount of work done under the present contract is as follows: 

Four thousand three hundred and thirty holes, averaging 6 feet 6 inches in depth, 
have been drilled and blasted, with an average of 6J pounds of first-class dynamite 
per charge, making a total of 27,145 linear feet and 27,145 pounds of dynamite. 

Area drilled and Wasted...-....square feet... 90,538 

Area dredged ...........do.... 82,383 

Solid rock removed_................ .................... cubic yards.. 8,369 

Loose rock removed. ..... do.... 32 

Total amount of work done to date: 

Area completed....-.. square feet.. 464,120 

Area drilled and blasted. ..— do.... 90,538 

Area dredged (not. cleaned).......... .. do.... 82,383 

Solid rock removed (scow measurement) ...... ............ .... cubic yards.. 2,632 

Sol id rock removed (pit measurement)..........— do „ .. 47,627 

Loose rock removed..-. ...do- 849 

There remaius to be removed a quantity of 19,232 cubic yards of solid rock. 
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A second dredge will commence work next month, and do the cleaning of the area 
blasted and dredged west of the cut, so as to allow vessels to pass through the cut by 
the reopening of navigation next season. 

The accompanying tracing marked No. 1 shows the present condition of the work, 
Tracing No. 2® the water-gauge observations during the time the work has been in 
progress, and Tracing No. 3 the amount of work done nnder the different appropria¬ 
tions. 

The following statistics show the importance of this improvement: 

The loss by detention and damage by striking and sinking to vessels of only the four 
following steamboat companies, Union, Anchor, Commercial, and Western Transpor¬ 
tation, during the season of 1880, 1881, and 1882, amounted to $410,000. All damage 
to vessels during the seasons of 1883 and 1884 does not amount to more than $75,000. 

The official statements of the collectors of United States customs, at the lake 
ports show that the number of Ainericau vessels cleared from them, which passed 
through the Detroit River, was as follows: 


Number 
»f vessels. 


1880. 

1881. 

1882. 

1883. 

1884. 


m ■» m m 


m> 8» not » « 


• • ® 


at #«!■»• 


w » m <m 


a> » » » » « 


a Oiii m m » 


01 m Ilk A 
* 


* a hi «i 


* nuii. * ns. t.* * .. a «t * » i» m urn * a 


m « m • • 


• ■ ■ *> * 


a mill mi i® an a an an a 


m an a » m » « ion 


m an * w 



Number of vessels and tonnage cleared from Canadian ports which passed through the Detroit 

River during the season of 18*14. 


Nationality. 


NnmW. R , e K '“ c ™ 1 

tonnage. 


Canadian vessels .... 
United States vessels 


3 , 050 
2 , 971 


3,126 
8,35® 


Number of foreign vessels and tonnage cleared from United Slates ports whi 

the Detroit River during the season of 1884. 

Nmnber of vessels • inn IB m m an iw in n up » « m m m m • • at «» mi at * m is w at at m m m m * • m at at an • an m at m m » • • • • ■» « <a a> m at m w m m •» m at at i» 

Tonnage . • • m non m • IDO » mi. ® ■, » ooo m • m » • • m • • • * ioo • odoi w m at • odd m m * non miniii » «i lost » * ■» oou ion m odd ho a mot olli a in m « • ion » iddo «. not 1000 an bo » « , 


hick passed through 


■m at is in ill at at at m » am an at' a» an at • an an at tot it an • an • m at at an an an an 


at nm an m at at in at at • an at • « » w an 


an * at m ail I 05 » a • m 


2,176 
377, 838 



which passed 
season of 1884. 





United States and 
United States and 


Canadian 

Canadian 


cleared from United States p 
cleared from Canadian ports. 


• a> ob a • 




a a a a a aaaaaasaa 


m m m m » 


The following statement shows 
River daring the last four years: 


loaded 


which 



1881. 


1882. 


1883. 


Railroad. 


East West 
bound, bound 


East West 
bound, bound. 


East West East 
bound, bound, bound 


West 

bound. 


Great Western... 
Canada Southern 


76,065 
92,939 


Total 



62,716 
72, 897 


135,613 


At Jin average of 12 tons 
per car ..............._ 3,655,404 tons. 


61,636 
69,357 


111,397 

84,889 



47,069 
102, 989 


14ft, 286 160, 


3®, 181 
68, 028 



60, 558 I 34, 810 
96, 014 | 82,236 


146,582 117, 


8,827,348 tons. 3,087,204 tons. 3,163, 536 tons. 


This tracing will be found with the report on water-level observations. 
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The following table shows the length of time navigation was op n: 


April 3 to November 21,1880.. 
May 4 to December 17, 1881 ., 
April 5 to December 7, 1882 .. 
April 18 to November 18, 1883 
April 12 to December 16, 1884. 
April 14, 1885, to.. 


Days. 
„ S»I 


« » m m m 


*• • mm 


m # m • m 


am m m 


... 215 
... 213 
... 247 


Very respectfully, jour obedieut servant 



. AsmtUmt, 


L L 




THE 





LAKE SUPERIOR SHIP- 


OFFICE OF 


the Chief of Engineers, 

United Sta.tes 'A.rmy, 

Washington D. 0., December 22,1 


Sir: I have the honor to return herewith the resolution of the Senate 
of the United States of April 22, 1884, calling for detailed report con¬ 
cerning the Portage Lake and Lake Superior Ship Canal, and the inter¬ 
est of the State of Michigan therein ; also as to the rights, title, &c., of 
the Portage Lake and River Improvement Company (so called), with 
the view to securing said canal and improvement for the purpose of 
making same a free water-way for the use and benefit of navigation and 
commerce, which was referred to this office April 24, 1884. 

1 have the honor, in reply thereto, to submit the accompanying copy 
of the report thereon, dated the 6th instant, by Lieut. Col. O. M. Poe, 
Corps of Engineers, which, it is believed, will fully answer the inquiries 
contained in the resolution, and afford all necessary information in re¬ 
gard thereto. It will appear that the Portage Lake and River Im¬ 
provement Company and the Lake Superior Ship-Canal, Railway, and 
Iron Company are willing to dispose of their property to the United 
States, free of all incumbrance of any kiud, for the sum of $350,000, 


clear 
















































the 






one of 


that 


3 n delayed in conse- 
companies from the 



« 

Very respectfully, your obedient servant, 

John G. Parke, 
Acting Chief of Engineer i. 

lion. Robert T. Lincoln, 

Secretary of War. 
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RBPOBT OF LIBUTBNANT-OOLONBL O. M. POE, OOBPS OF BNGIMJBBBU. 


1 United States Engineer Office, 

Detroit Mich., December 6, 1884. 

Sir: I have the honor to submit the following report upon the sub¬ 
ject matter of Senate resolution of inquiry of April 22, 1884, referred to 
me b.v indorsement dated Office of the Chief of Engineers, United States 
Army, April 25, 1884. 

The resolution directs an inquiry to be made by the Secretary of 
War upon the following points, viz: 


(1) Ah to to the amount and value of all aids and grants of any kind from the 
United States to the State of Michigan, for the Portage Lake and Lake Superior 
Bhip-Canal, or to any agent, trustee, or assignee of said State, of any such aids, 
whether person or corporation, up to the present time, computing the value of any 

Ge 




and all lands donated therefor by the General Government at the rate of $1 
per acre. 

(2) As to all other receipts, whether tolls, grants, privileges, or moneys 
by the State of Michigan direct or through its agents, assignees, or as aforesaid, for 
and on account of construction, repair, or operating said canal up to the present time. 
As to all proper costs and charges for expense of construction, repairs, or operat- 
said canal up to the present time from or by the State or its said agents, trustees, 
gnees, &c., and shall report to the Senate the result of such inquiry, and shall 
also report, upon the best information obtainable, npon what terms and conditions it 
wonld be just and proper for the United States to procure and take possession of said 
canal for the purpose of making the same a free water-way for the use and bene At of 
navigation and commerce. 

(4) And also to inquire and ascertain upon what terms and conditions the Portage 

Lake and River Improvement Company will surrender and convey to the United States, 
for the purpose of making the same free to the general public for navigation and com¬ 
merce, all their rights, title, and interest In aud to the Portage Elver Improvement 
(so called) with each and all the appurtenances belonging thereto, including piers, 
canal-cuts, embankments, &c., as well as any and all rights of way to and through 
Portage Lake unci said Portage River and the approaches thereto, and whether such 
terms are reasonable and proper to enable the United States to make said water-way 
free to the public, and such other Information as may be obtained relating to the 
aforementioned subjects. 

Preliminary to instituting the requisite inquiries, I put myself in 
communication with Mr. J. T. Whiting, of Detroit, who was understood 
to be especially interested in the matter, aud at wliose instance the res¬ 
olution of inquiry was introduced in the Senate. 

After consultation with him I addressed letters of inquiry to the see¬ 
the State of Michigan, to Theo. M. Davis, esq., president Lake 
Superior Ship-Canal, Railway, and Iron Company, and to Frederick 




time 


I have also had access to the papers, documents, and land maps 
transmitted to me at the same time with the resolution of inquiry, in¬ 
cluding Mis. Doc. No. 50, House of Representatives, first sessiou Forty- 
eighth Congress, and have been furnished by the Portage Lake aud 
River Improvement Company with a map showing the work done by 
them. 

The water communication across Keweenaw Point by way of the 
Portage River and Lake and the artificial cuts made to render it 
available, is under control of two companies: (1) The Portage Lake 
and River Improvement Company, from Keweenaw Bay to Portage 
Lake, and (2) The Lake Superior Ship-Canal, Railway, and Iron Com- 
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ABMY, 


pany, from Portage Lake to Lake Superior, The former improvement 
was commenced by private individuals, wlio were subsequently incor¬ 
porated under the act of the State of Michigan, providh.^ for the for¬ 
mation of companies to construct canals or harbors, and improve the 
same, approved March 13, 1801. None of the original proprietors are 
now connected with the work, and the precise time when the work liras 
commenced cannot now be stated. But it appears that the work had 
advanced sufficiently by June, 1862, to admit of its use for purposes 
of navigation. A statement of the work done up to that time, and sub¬ 
sequently, will be found in Appendix 
The Lake Superior Ship-Canal, Railway, and Iron Company resalts 
from the Portage Lake and Lake Superior Ship Canal Company, the 
articles of association of which were filed in the office of the secretary 







company 

The improvements of the company were afterwards 

gage and the name changed to Lake Snip Ship.Canal, Railway, and 

Company, the pr.esent owners. The deed of transfer is dated.May 

15, 1877, and it was filed in the office of the secretary of state of Michi¬ 
gan on the same day. The articles of association were again amended 
18, 1878, but the name remained unchanged. 

The resolution of inquiry relates more particularly 
pany, and I will therefore speak of it first. 

The amount of aids and grants from the United States to the State 





of Michigan, for 



Portage Lake and Lake Superior Ship-Canal, was 


400,000 acres of land (acts of March 3, 1865, and July 3, 1866.) 

The amount actually certified to the State appears from the statement 
of the State land office to have been 308,720.52 acres. (Appendix A.) 

The amount received by the canal company appears to have been 
398,205.42 acres, the value of which, computed at $1.25 per acre, was 
§497,756.77. (Appendix B.) Aud’it does not appear that any other 
aids or grants of any kind were made from the United States to the 
State of Michigan or to any individual or corporation for the benefit of 
this canal. 

(2) Neither was any aid granted by the State of Michigan, 
there any contributions in 





company having tailed, a receiver 
borrow moncj' for the purpose of completing the canal 
and to Secure the same by a first lien on all property of the company. 
Under this authority the. receiver issued and sold certificates, secured 
as above, to the amount of $625,300, and actually received and ex¬ 
pended $450,000. Neither the receiver nor assignee received any other 
contributions in aid of the construction of this canal. (Appendix B.) 

The receipts from toll 1 s for 11 se of the canal, from 1,874: down to and i n- 
clnding the year 1883 (the latest returns), amounted in the aggregate to 
$75,053.13, and the expenditures from these funds for the same period 
to $70,146.79. (Appendix P, Mis. Doc. No, 50, Bouse of Representa¬ 
tives, first session Forty-eighth Congress.) 

(jfher iIian the grant of lands referred to in a preceding paragraph, 
the foregoing covers, so far as I have been able to ascertain them, all 
“receipts, whi ther tolls, grants, privileges, or moneys,” from any aud 
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every source, for and on account of construction, repair, or operating 
said canal up to the beginning of 1884. 

(3) The mortgage bonds issued to obtain money for the construction of 
the canal— 


Arnoaut (exclusive of interest) to.. 

There were issued and sold receivers* certificates to the amount of.... 
And from 1874 to 1883, both inclusive, there was collected as tolls and ex¬ 
pended upon the canal (principally in operating expenses) the snm of. 


$3,300,000 00 
625,300 00 


70,146 79 


Total.. 


m m m m 


m m m 


m m m m 




m m m 


3 , 995,446 79 


Of the above items we know that the tolls yielded 
And the sale of receivers’ certificates ...... 


m m m m 


m • m m» • m m w 


• • • 


m m m m m m 


m m m m m m m m m m 


m m 


70,146 79 
450,000 00 

520,146 79 












are in entire ignorance as to the amount obtained from the 
of the $3,300,000 mortgage bonds and expended on the 
all the testimony, and especially 
House of Kepresentatives, first session Forty-eighth Con 
probability is great that the aid supplied from all sources 
the construction and repair of the canal and in operating i 
beginning of 1884, amounted to fully $3,000, 
will be seen from Appendix C that the two companies control¬ 
ling this water-way are practically one, as the parties in interest are the 
same. It is proposed to convey to the United States a clear title to 
both canals, and all their rights, privileges, and appurtenances, for the 
sum of $350,000. 

I have endeavored to ascertain whether, in case of purchase, this sum 

entire cost to the United States, and am assured that 
t , vt.'ov all indebtedness, by mortgage or otherwise, existing 
prior to May 15,1877, on the property of the Portage Lake and Lake 
Superior Ship Canal Company was canceled by the sal© of that date 
and that none has accrued since; and that there is not now, and never 
was, any bonded debt or mortgage on the Portage Lake and Biver Im¬ 
provement Company’s property. 

has not been practicable for me to obtain a statement of the receipts 
and expenditures of this latter company on account of construction, 

operating, but 1 think it can be safely assumed that 
account alone would amount to fully $300,000. If the 

the 
, is war- 

for the two 

one-tenth the original cosh And if, by 
by the United States to the companies in 
this important water-way, clear of all incumbrancesj 
can be vested in the Government, thus rendering its navigation free to 
commerce, then there can be no question but that the price is reasona- 
and the purchase advisable. 

In conclusion, I invite attention to the readiness with which the canal 
companies gave me such information as was in their power. Without 
this commendable action upon their part I would have been utterly 
unable to obtain any information of value for the purposes of this in¬ 
quiry. 

The delay in submitting this report has arisen from the fact that the 
president of one of the companies was absent from the country, so that 







pay- 
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it was not practicable to get from him replies to my interrogatories of 
July 10 in time to prepare it earl ier. The papers referred to metre 
herewith returned. 

I ani, sir, very respectfully, your obedient servant, 

O. M. Poe, 

Lieut . Col. of Lm.gineerM, 

Bvt. Brig. Gen., D. 8. A. 

To the Chief of Engineers, U. S. A. 





LETTER OF LIEUTENANT-COLONEL O. M. POE. 




May 10. 1834. 

Sir : Under instruct!one of the Chief of Engineers, U. S. A., I have the honor to re¬ 
quest official information upon certain points called for by resolution of the Senate 
of the United States, dated April 22,1884, and covered by the following extract from 
said resolution viz: 

“Hesolred, That the Secetary of War is hereby directed to cause an inquiry to be 
made on the following points and to report- to the Senate: 1 . Ah to the amount and 

value of all aids and grants of auy hi d from the United States to the State of Michi¬ 
gan for the Portage Lake and Lake Superior Ship-Canal, or to auy agent, trustee, or 
assignee of said State of any such aids, whether person or corporation, up to the 
present time, computing the value of any and all lands donated therefor liy the Gen¬ 
eral Government at rat© of |1.25 per acre. 2. As to all other receipt#, whether tolls, 
grants, privileges, or moneys received by the State of Michigan, direct or through its 
agents, assignees, &c., atoresaid, for and on account of construction, repair, or oper¬ 
ating sald canal up to the present time,” 


Should the information requested not be In the records of your office, I beg you 
will give this application the proper direction, and inform me as to the course the 
communication has taken. 

I am, sir, very respectfully, your obedient servant-, 

O. M. Poe, 

Lieut. Col. of Engineer*, 

Bvt. Brig . Gen., V. 8. A. 

Harry A. Conant, 

Secretary of State , 



LETTER OF SECRETARY OF STATE 



Michigan Department of State, 

Lansing, May 13, 1884. 

Dear Sir: In reply to your letter of 10th instant, I have to say that there is noth¬ 
ing in this office to show the amount- of aid, &c., granted the Portage Lake and Lake- 
Superior Ship-Canal or the amount of receipts by the canal company.. I inclose 
statement from the State land office, showing the number of acres of land granted 
by the United States to this State to aid in the construction of the canal. 1 have no 
means, how ever, of knowing how many lands the company got, as the act of the leg¬ 
islature of this State conferring the grant upon this company provided that the titlo 
to the lands should fully vest in the company npon the completion of the work and 
certificate of the governor. 

Very respectfully, Harry A. Conant, 

Secretary of State - 


O. M. Pof, Esq. 
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STATEMENT SHOWING THE NUMBER OF ACRES OF -LAND GRANTED BY THE UNITED 
STATES TO THK STATE OF MICHIGAN TO AID IN THE CONSTRUCTION OF THE PORT¬ 
AGE LAKE AND LAKE SUPERIOR SHIP-CANAL, 

Portage Lake and Lake Superior Ship-Canal.—Marquette district, Michigan. 

(State Land Office, Lansing, Mich., May 12, 1884.) 

® Acreage, 

List No. 1; act of March 3, 18© .......... 192,049.93 

List No. 2; act July 3, 1N56 ......._........... .. 37,909.33 

List No. 1; act July 3, 1866 ........... .... 49,848.88 

Supplemental list No, 1; act July 3, 1868 ....... 482.78 

Supplemental list No. 2; act July 3,1866 .... 34,0.-7.91 

Supplemental list No. 3 ; act July 3,1865 . 10,729.78 

Supplemental list No. 4; act July 3, 18H6 ....... .. 23,406.89 

Supplemental list No. 5 ; act July 3, 1866 .... 26,847.63 

pplemental list No. 7 jp JjlrtVfj 3 ji ■ ill *6 » 111 ! m m m » m m m a m m m m ***•»* mm m 7 j 94t)# 

8 ; act U1 2^ j l, * ini' * «y«i w » m m m » * m w m m m m m m •••••« m m m m » 9,779.44 

9; act March 3, 1865, and July 3,1866 . 5,628.00 



• m m m m • ■ ■ ■ 


LETTER OF LIEUTENANT-COLONEL 




United States Engineer Office, 

Delro i t, Mich., Novem bet • 29, 1884. 

Sir: Referring to the certificate of the governor of Michigan, dated June 25, 1875, 
in the matter of the completion of the Portage Lake and Lake Superior Ship-Canal, 
I have to request information as to the date when the original company became 
merged in the Lake Superior Ship-Canal, Railway and Iron Company, and will be 
under obligation for any furnished. 




t 


Han. Harry A. Conant, 

Secretary of State, Lansing, Mich. 


O. M. Pok, 

Lieut. Col of Engineer's, 
Bvt. Brig. Gen., U. S. 


letter 


SECRETARY OF STATE OF MICHIGAN. 


Michigan Department of State, Office of the Secretary, 

Lansing, December 1, 1884, 

Dear Sir : In reply to your letter of the 29th ultimo, I would say the articles 
agreement of the Portage Lake and Lake Superior Ship-Canal Company were filed 
this office July 15, 1864; amendment filed September 24, 1868; amendment changi f 
name to Lake Superior Ship-Canal, Railroad and Iron Company filed May 4, 1871 
sold under mortgage and name changed to Lake Superior Ship-Canal, F 
Iron Company, papers filed May 15, 1877; amended again May 18, 1878, 




General O. M. Poe 






INQUIRIES MADE OF THEO. M. DAVIS, ESQ., PRESIDENT LAKE SUPERIOR SHIP-CANAL, 
RAILWAY AND IRON COMPANY, BY LIEUTENANT-COLONEL O. M. POK, CORPS OF EN¬ 
GINEERS, U. 8. A., UNDER DATE OF JULY 10, 1884, WITH THE REPLIES OF MR. DAVIS 
UNDER DATE OF JULY 31, 1884. 


First inquiry. The number of acres of land donated by the General Government for 
its ooBif ruefcion, and the mine thereof, computed at $1.25 per acref 

Reply. Th© whole number of lucres donated by the General Government in aid of 
tine construction of the canal was 400,000, viz, by acts of Congress of March 3, 1865, 
and Jnly 3, 1866. The value of tliese, computed at $1.25 per acre, wonld tie $500,000. 
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These grants were made to the State of Michigan, and the first grant was by the State 
regrauted to the canal company. The second act provided that the grant should 
inure to the use find benefit of the canal company. In fact, however, the whole num¬ 
ber of acres actually certified by the General Government in aid of the construction 
of said canal was only 398,205.42 acres, which, at$1.25 per acre, amounts to $497,756.77. 
A large portion of the lauds which, under the restrictions of the acts of Congress, the 
company were obliged to take as part of the grant were entirely worthless, lapdliavo, 
in fact, been abandoned; and all lands, in fact, received by the company from the 
General Government, directly or through the State of Michigan, which are of any 
value, could have been purchased of the Government for less limn $400,0(1)'. 

Second inquiry. Was there any aid, granted by the State of Michigan f If yes, to 
what extent f Were there contributions from private parties f If yes, of what char¬ 
acter and to what extent f 

Reply. No aid was granted by the State of Michigan, nor were there any contribu- 
tionsin aid of the construction of the canal from private parties, other than from the 
stockholders and creditors of the canal company. 

Third inquiry. Whether the receiver or assignee of said canal company.received 

any contribution or aid from any source other than from the stockholders of the com¬ 
pany f If so, to what extent f 

Reply. The original canal company having failed, proceedings in equity were in¬ 
stituted by its mortgagees and creditors in the circuit court of the United States, nut. 

der which’ a recei ver was appointed, wI th au thori ty to borro w money for the purpose 
of completing the canal, and to secure the same by a first lien on all property of the 
company. Under this authority said receiver issued and sold certificates, secured 
aforesaid, to the amount of $625,300, and actually received and expended i 
finishing the canal, $450,180. Neither the receiver nor assignee or and 
ceived any other contributions in aid of the construction of the canal. 

Fourth inquiry. What amount has been received for tolls each year since comple. 

tion of the canal and its acceptance by the State of Michigan f 

Reply. I am not able to state the amount received in each year for tolls sine© the 
completion of the canal and its acceptance by the State of Michigan, but the gross 
receipts during that period up to the opening of the canal the present season have been 

$75,053.13. Reports for the present season are not yet received. (Note by Lieutenant. 

Colonel Poe. This information is given in detail in Appendix P to Mis. Doc. No. 5O f 
House of Representatives, Forty-eighth Congress, first amnion.) 

Fifth inquiry. Whether there were any “ grants, privileges, or moneys received by 
the State of Michigan direct, or through its agents or assignees, for and on account of 
construction, repair, or operating said caual up to this present time ” f 

Reply. I have no knowledge or any such grants, privileges, or money® au§ are men¬ 
tioned in your fifth inquiry. 

Sixth inquiry. As to proper cost of construction under the original company, also 
under the receiver, and the reorganized or new company, showing in the gross Siam 
the entire cost of every kind to final completion and acceptance of said canal by the 
State of Michigan f 

Reply. The officers of the present company have no means of stating the exact 
amount expended in the proper construction of the oanal by the original company, 
but it is known that said company at the time of its bankruptcy and before the com¬ 
pletion of the canal owed on account of mortgage bonds issued to obtain money for 
the contraction of the work $3,300,000 (exclusive of interest). In addition to this 


in cash, in 
company 




was indebtedness on account 
to this there was ex 
At an investigation before a 
l engineer of lar 
superintended 
tion he was of 
of said work 



issory notes to a large but unknown amount* 
above stated, the sum of $450,180 by the 
)inmittee of the present Congress, John H. 
who, under appointment by the governor of 
of said canal, testified under oath that from 
opinion that the company expended $3,000,000 in the 
(See Mis. Doo. No 



Seventh inquiry. The cost for each year on account of construction, repairs, and 
other expenses since completion and acceptance of said canal f 

Reply. Since the completion and acceptance of said canal there has been expended 
for improvements and repairs the sum of $70,146.79, in addition to the expenditures of 
the present season, the amount of which is not yet reported. These expenditures are 
exclusive of salaries or other expenses incidental to maintenance of organization. 

Eighth inquiry. What part of said construction, repair, or expenses was in the 
nature of permanent improvements I What portion of such expenditure was ordi¬ 
nary and necessary for annual repairs since canal was completed and accepted, stat¬ 
ing amount for each year f 

eply I have no means of discriminating between the expenditures on account of 
construction and repairs. 

Ninth inquiry. What cost, if any, has been incurred by the State of Michigan, its 
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agents, assignees, or trustees, in operating said canal, or in making repairs or improve- 
ments thereon, since date of completion and acceptance of said canal f - 
Reply. No cost has been incurred by the State of Michigan, its agents, or assignees, 
or trustees, in operating; the canal or in making repairs and improvements, either 
sincethe completion and acceptance of the canal or at any other time. 

Tenth inquiry. What price will the present owners (the Lake Superior Ship-Canal, 
Railway and Iron Company) accept for said canal, including franchises, rights of 
way, piers, and other appurtenances thereto belonging ? 

Reply, I have no authority to answer your tenth inquiry. It can only be answered 
by authority of the stockholders at a meeting specially called for the purpose. This 
will be done and a price fixed whenever the General Government shall confer upon 
any of its officers authority to treat for the purchase of the canal, rights of way, &c. 

Eleventh inquiry. Maps and plans of said canal, showing character and extent of 
work thereon, as well as all lauds included in or covering rights of way or property 
belonging to the same ? 

Reply. We are not in possession of the maps required by your eleventh inquiry, but 

* information on the subject of that inquiry I respectfully refer you to the 
of John H. Forster. (House of Representatives, Forty-eighth Congress, Mis. 
0, pages 3, 8, 
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LETTER FROM LIEUTENANT-COLONEL O. M POE, CORPS OF ENGINEERS. 

United States Engineer Office, 

Detroit, Mich., July 10, 1884. 

Sir: I am directed by the War Department to use all proper means to obtain the 
information necessary to enable me to fully comply with the requirements of the res¬ 
olution of the Senate of the United States (Senate Mis. Doc. No. 83, April 22,1884), 
copy of which w inclosed herewith, aud to submit a report thereon. 

Much of this information can lie obtained from no other source than the company 
, of which you are the president, and I venture to ask you to supply me, at your 
earliest convenience, with full information upon the points covered' by the inclosed 
memorandum. 

It will confer m favor upon me if you will let me know whether you will famish 
and how soon I may expect it. 

Very respectfully, 

O. M. Poe, 

Lieut. Col. of Engineers, 

Bvt. Brig. 

Frederick 
President 




information desired as to the portage 

IMPROVEMENT COMPANY. 


RIVES 


(1) An inventory or schedule of the lands covering rights of ways, piers, docks, and 
all other property and interests belonging to said company. 

(2) il map or maps showing line of canal or improvements and lands through which 
the same passes, with locality of cuts fully designated. 

(3) A plan of cuts showing amount of work done, extent of earth and character of 
same, and amount of each class (earth, hardpan, or rock) excavated by said com¬ 
pany. 

! 1) Plan of piers and character of work on and in them. 

5) When was this improvement first brought into use for benefit of commerce f 
(6) As to the extent or work done on said improvement, including cuts and other 
dredging, ae well as on piers, each year siuce the date thereof (said first use). 

(7) Upon what terms and conditions will the said company transfer all their rights, 
title, and interest of any and every kind in said improvement, with the appurtenances 
thereto belonging, to the United States for purposes stated in Senate Mil 
83. Anril 22. 18841 


in. Boo. No. 


187 ENG 
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LETTER OF 8. W. THURLOW, 8KCRETAR PORTAGE LAKE AND RIVER IMPROVEMENT 

COMPANY. 


Portage Lake and River Improvement Company, 

Lowell , Mass., November 22, 1884. 

Sir: Referring to your letter of the 10th of July last, addressed to the president of 
this company— 

The president being absent in Europe, the delay in reply thereto has been unavoid¬ 
able. I have now the pleasure of submitting the following information, covering, as 
far as possible, the points of your inquiries : 

The improvements of this company were commenced by private individuals, who 
were subsequently incorporated under laws of the State of Michigan and constituted 
this present corporation. None of the original proprietors are uow connected with 
the corporation, and I am without, data to enable me to state the precise time of the 
commencement of the work or the exact cost thereof. It appears, however, that the 
work was so far progressed that the Portage River was opened to navigation in June, 
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Channel beyond piers to deep water, 1,500 feet long, LOO feet wide, aven 
foot deep............................................................ 

1st cut mid-river, 570 feet long, 100 feet wide, 12 feet deep. 

2d cut mid river, 750 feet long, 100 feet wide, 12 feet deep. 

3d cut mid-river, 300 fcofc long, 100 feet wide, 12 feet deep. 

4th cut mid-river, 400 feet long. 100 feet wide, 12 feet deep.. . 

5th cut mid-river, 700 feet long, 100 feet wide, 12 feet deep... 

Battle Island Channel, 2,500 feet long, 100 feet wide, average 5 feet deep 
Entrance from Portage Lake, 3,000 feet long, 100 feet wide, average 7 
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Of this original dredging about 136,486 yards was hardpan and bowlders. 

This amount of dredging and pier built, at entrance, 950 feet long and 12 feet wide, 
opened up Portage to navigation in June, 1862. 

In June, 1863, a contract was let to W. W. Williams to further improve the chan¬ 
nels, amounting to $20,000, and this was increased in August, 1864, $6,755.20 more. 
The price paid Williams was 90 cents per yard for hardpan and bowlders and 30 cents 
for sand, which latter price would give 66,666 yards by above amount of contracts. 

During season of 1875 new cribs were sunk alongside of old pier its entire length, 
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Making total amount of cubic yards dredged from 1074 to 1883, inclusive, 308,071. 
From the foregoing description the following summary of original and subsequent 
ork done may be made, viz: 


work done may be made, viz: 

Total length of cuts made through lands of the company .......... 

Length of channel-bed of river improved ...... ................... 

Length of approach made to channel entrance from Lake Superior. 

Original amount of dredging prior to 186*2 was: 


Hard pan and bowlders ............ 

Sand and clay material............ 

Amount dredged from channels in 1 
And all subsequent dredizinir was.. 


m m m m 
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Ship*Canal, Railway, and Iron Company) are to such an extent identical that they 
would not like to sell one of the improvements without the other. After conference 
with the owners of a majority of the stock of both corporations I am enabled to inform 
you that the corporations will sell to the United States both works, viz, the canal 
known as the Lake Superior Canal, leading from Portage Lake northerly to Lake Su¬ 
perior, and the works and caual leading from Portage Lake southerly to Lake Superi¬ 
or, with all their piers and appurtenances, for the sum of $350,000. 

I inclose abstract of title to lands, and will send you by express copy of the only 
sketch or plan of the works in possession of this company. 

Most respectfully, 

S. W. Thurlow. 




LETTER OF LIEUTENANT-COLONEL O. 


POE. 


United States Engineer Office, 

Detroit Mich,, November 29, 1884. 

Sir: Referring to yonrs of the 22d instant, conveying certain information in re¬ 
gard to the Portage Lake and River Improvement Company, in response to my letter 
of inquiry of the 10th July last, and, as the representative of that company and of 
the Lake Superior Ship-Canal, Railway, and Iron Company, offering to sell the prop¬ 
erty of both companies to the United States for the sum of $350,000, I find myself 
somewhat at a loss to determine whether the ultimate cost to the United States would 
be confined to that sum, or whether it would also involve paymeut of bonds or out¬ 
standing indebtedness in additiou to that sum. 

It appears that the Portage Lake and Lake Superior Ship-Canal Company, at the 
time of its bankruptcy and before the completion of the canal, owed on account of 




(exclusive 




promissory notes to a large but nnknown amount. In addition to this the receiver 
issued and sold certificates to the araouut of $625,300, secured by a first Hen on all 
the property of the company, the proceeds being expeuded in finishing the canal. 

I have therefore to request information on the following points, viz: 

What disposition was made of the $3,300,000 bonded indebtedness? 

What was the aggregate amount of the promissory notes referred to, and what dis- 
position has been made of them ? 

What disposition has been made of the $625,306 in certificates ? 

Is there any other indebtedness in existence, constituting a lien upon the property 
of this company or its successor, the Lake Superior Ship-Canal, Railway, and Iron 
Company, aud if so, what is the aggregate amount? 

Is there any floating debt against said company, and if so, what is the aggregate 
amount? 

It does not appear whether there is or ever was any bonded debt or mortgage ou 
the Portage Lake and River Improvement Company’s property, and in order to fully 
cover this point I have further to request replies to the following inquiries in regard 
thereto, viz: 

Has there ever been or is there now any bonded debt or mortgage lien on the property 
of the Portage Lake and River Improvement Company, and if so, to what amount, 
and what disposition has been made of it ? What is its present status in this regard ? 

Is there any floating debt or other lieu against the property of said company, and 
if eo, to wbat amount in the aggregatet .. . i '.,w u ,l 
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My object in making*, these inquiries is to ascertain, if practicable, just what tha 
property would cost the United States in case a purchase should be made, and, at 
time now presses, I will be obliged to you for as early a reply as practicable. 

Will you also b© so good as to give me the date when, the Portage Lake and Lake 

Superior Ship.Canal Company became merged in the Lake Superior Ship.Canal, Rail. 

way, and Iron Company f 

I may b© in error in asking yon to reply to any inquiries in regard to the Lake Su¬ 
perior Shin-Canal, Railway, and Iron Company. If so, I trust you will pardon me, 
and give that portion of my letter such a direction as will procure the information. 



. Thurlow, 

Secretary Portage Lake 



Poe, 

Lieut Col. of Engineer%, 
Bvt. Brig. Gen., U. 8. A 


Improvement Company , 


COMPANY, 


Portage Lake and River Improvement Company, 

Lotcell, Maes., December 1, 1884. 

Sir : Referring to yours of the 27th instant, I have to say that the offer to you is of 
perfect title to both canals, free of all incnmbrances, and involving no other pay¬ 
ments for bonds or otherwise w hatsoever, for the gross sum of $350,000. 

And further, answering your inquiries, I have to say— 

(1) That the entire property of the Portage Lake and Lake Superior Ship-Canal 
Company was sold at public auction, under a decree of the circuit court of the United 
States, confirmed by the Supreme Court of the United States, under proceedings for 
the foreclosure of liens, that is, the mortgage and receiver’s certificates, for $330,000 
($3,300,000!) bonded indebtedness, and the $625,300 receiver’s certificates mentioned 
by yon, and was purchased at such sale by the present corporation ; that is, the Lake 
Superior Ship-Canal, Railway, andiron Company, .free from incnmbrances. These 
proceedings discharged the property from all liens or claims on account of the indebt¬ 
edness of the previous company. 

(2) There is not and never was any bonded debt or mortgage on the Portage Lake 

and River Improvement Company’s property. 

(3) The sale of the property of the old Portage Lake and Lake Superior Ship-Craal 
Company, under decree of the United States court-, was made by a deed dated the 
14th of May, 1877, to A. P. Man and Nathaniel Wilson, who acted as trustees for tfas 

creditors. 'They and their associates were organized as a cor.poration by force of 

laws of Michigan, under the name of Lake Superior Ship-Canal, Railway, and Iron 

Company f and the property.was conveyed to the latter company, the present owners, 

by Man and Wilson, trustees, by a deed dated May 15, 1877. 

I believe the foregoing answers all your inquiries; but 
peat that the property would cost the United States, 
fore communicated, just $350,000, and no more. 

Most respectfully. 

S. W. Thurlow, 

Lake and River Improvement Company, 

General O. 
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PRELIMINARY EXAMINATION OP MACKINAC HARBOR, MICHIGAN, WITH 

THE VIEW TO ITS IMPROVEMENT. 

% 

United States Engineer Office, 

Detroit , Mich. 9 November 13, 1884. 

Silt: By letter of the 31st July, 1884, from the Office of the Chief of 
Engineers, I am directed to submit a report upon the results of a pie- 
liminary examination of “Mackinac Harbor; and report whether Macki¬ 
nac Harbor or Mackinac Island Harbor should be improved, w and, «• 
required by the river and harbor act of July 5,1884, also report whether 
the harbor is worthy of improvement by the General Government. 
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The preliminary examination was intrusted to Assistant Engineer 
O, B. Wheeler, a copy of whose report is hereto attached. 

I concur in Mr. Wheeler’s conclusion that if a harbor is to b© con¬ 
structed, it should be located at Mackinac; Harbor or vicinity, rather 
than at Mackinac Island Harbor, and my preference would be for the 
bay just west of Old Mackinac Point. 

That a harbor of refuge in this locality would be a great convenience 
there can be no doubt, but to be efficient nearly or quite 2 miles of 
breakwater would be necessary, the cost of which would not be much, 
if any, less than $1,500,000. 

The effect of this would be to afford shipping a safe harbor without 
going out of the way from 4 to 7 miles, aud notwithstanding the con¬ 
venience of such a harbor, I cannot bring myself to the conclusion that 



Appreciating fully the great magnitude of the commerce through the 
Straits of Mackiuac, I come with great reluctance to the conclusion 
that such a harbor is not worthy of improvement by the General Gov¬ 
ernment. 

But the provision of the act of July 5, 1884, does not necessarily in¬ 
volve a harbor of refuge. A harbor for local purposes is quite as 
strongly implied. As before remarked, the preferable location would 
be in the near vicinity of the railroad piers at Mackinac Harbor (Mack¬ 
inac City). But tliis locality is naturally protected only from the north, 
west, and south. To protect it from winds coming from northeast, 
east, and southeast, artificial protection would have to be supplied. 

To do this efficiently would involve the construction of nearly as 
great a length of breakwater as in the case of a harbor of refuge, the 
cost would be very great, and it is my opinion that the inconvenience 
to local interests is not sufficiently greatat present to justify the expen¬ 
diture, and that for that reason the harbor is not worthy of improve¬ 
ment by the General Government. 

For the reason that the data now at hand is sufficient for the purpose 
of making general plans and estimates, no estimate for further surveys 
is submitted. 



REPORT OF MR. O. B. WHEELER, ASSISTANT ENGINEER. 

% United States Engineer Office, 

Detroit , Mich., November 10, 1884. 

General : In accordance with yonr instructions, I have to report the following 
results of m preliminary examination to determine, in my own opinion, “ whether 
Mackinac Harbor or Mackinac Island Harbor should be improved,” and whether the 
necessities of commerce require a harbor of refuge at that point to such an extent am 
to render It worthy of improvement by the General Government, and, if so, to report 
an estimate of the cost of the necessary detailed examination and survey requisite to 
clearly present the case, and to prepare plans aud estimates of the cost of carrying 
them into effect. 
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The Straits of Mackinac are 3| miles wide at the narrowest point, with Mackinac 
City on the south side and Saint. Ignace on the north side. 

Tlie railroad docks at these two places are in 'bays, on the east of points, and are 6 
miles apart. The harbor at Mackinac Island Is 7 miles from that at Mackinac City, 
and 5 miles from that at Saint Ignace. The harbo r at Mackinac City its the one styled 
Mackinac Harbor, and on this are the docks of two railroad companies, and ferries 
cross from it to the railroad docks at Saint Ignace. 

Lake commerce to and from Lake Michigan passing through the straits, and the rail- 
rot 1 traffic by ferry across the straits must, of necessity, pass near or through Mack¬ 
inac Harbor, hut do not necessarily pass near Mackinac Island Harbor. The most 
frequented route between Lakes Huron and Michigan is by the channel south of Bois 
Blanc Island, and that between Lakes Michigan and Superior is north of this island, 
and between it and Mackinac Island. But navigation by either of these routes most 
pass within a mile or two of Mackinac Harbor, wjhile that by only one route passes 
near Mackinac Island Harbor. A local line « i steamers from Cleveland and Detroit 
touches at Mackiuac Island in passing to Saint Ignace, but does not make the Maek- 
inac Harbor. 

the Report of the Chief of Engineers, for 1880, page 2056, by Major Harwood, 
s of Engineers, it was found, after making a detailed survey, that it wasimprao- 






a small, snug harbor at Mackinac Islaud, on account, of a deep 
the direction of the heaviest seas. A study of the Lake Survey de- 
charts shows that it would be equally impracticable’to make a commodious har¬ 
bor of refuge, for the reason of too deep water in the same direction. The anchorage 
here is rocky for the most part, aud not good, while that in East Bay, at Mackinac 
City, is sandy and good. 

The even slope or bottom in East Bay would make it practicable to place piers at 
any desired depth, hut in order to get a commodious harbor wit h ent ire protection from 
southeastern storms, the piers must be from 1^ miles to 2 miles in length. From the 

above facts, in my opinion, it is evident that the improvement by the General Govern¬ 
ment should be at Mackinac Harbor, rather than at Mackinac Island Harbor. 

In conversation with navigators of many years’ experience upon lakes Huron and 
Michigan, I tine! the feeling is uniformly one that when they are in til© vicinity of 
the Straits of Mackinac they are near a natural harbor of refuge. From southeastern 
storms there is shelter at McLeod's Bay and in the lee of Bois Blanc Island or of Mc- 
Gulpin’s Point, or of Mackinac Islaud. 

From southwestern or western or northwestern storms there is le© at Saint Helena 
Island, and a good harbor at East Bay, Mackinac City. 

Of the three ports in the straits it is probable that Saint Ignace will be of the 
greatest commercial importance locally, for it is the terminus of two local lines of 
steamers and the railroad traffic is through it, and it is also likely to receive fbe ad¬ 
vantages that a city situated on the western side of a river receives iu our country. 
All throe of these ports may at some future day be of sufficient local importance to 
require the assistance of the General Government in protecting their dockage from 
severe southeastern storms. The seas from such a storm, coming from the two sides of 
Mackinac Island and meeting at Saint Ignace, are said to cause great in convenience. 

If a harbor of refuge is to be built in the straits, the natural advantages of the bay 
to the north of Mackinac City must he considered. In a northwesterly direction from 

and Cheboygan 
a point 1|" miles 






y f the bott 

find, in my opinion, that the 
the Straits of Mackinac should be at 
Island Harbor, but that the necessities of 
either place, aud that the work is not worthy 
eminent. 

Very respectfully, your obedient s *rvant 

Lieut. Col. 0. M. Poe, 

Corps Engineer8 y V. S. .1. 



ng 

mainland of the north- 
The anchorage hers 
hard gravel. 

emeut of a harbor of refuge in 
irbor rather than at Mackinac 
do not demand such a harbor at 
improvement by the General Gov- 

0. B. Wheeler, 
AMistant Engineer. 
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l :l 17 . 

PRELIMINARY EXAMINATION OF PINE RIVER, SAINT CLAIR COUNTY) 

MICHIGAN. 


United States Engineer Office, 
v Detroit , Mick., November 13, 1884. 

Sir : 1 have the honor to submit the following reports upon tberesults 
of a preliminary examination of Pine River, Saint Clair County, Michi¬ 
gan, provided for in the river and harbor act of July 5, 1884, and to ex¬ 
press an opinion as therein required. 

^er is a small stream lying throughout its whole course within 

from its 
, but, 






its junction 
The chan- 
to the 






In June, 1873, a good survey was made of it from its mouth to its 
point, about 5J miles up-stream. The map of this survey is now in this 
office, and is amply sufficient for the purpose of making plans and esti¬ 
mates for any improvement yet proposed. 

In 1875-’ /6Pine River was improved, by dredging, 
with the Saint Clair to a point about 4,000 feet up-str 
nel then made was 100 feet wide and 12 feet deep 

character of the material, remains 
has been and continues to be of great service to 
Upon inquiry of persons interested in the locality, at whose instance the 
provision for an examination and survey was inserted in the act, it was 
ascertained that the object was to procure the further improvement of 
the river for a distance of about 2,500 feet, in order to obtain a depth 
of 12 feet in the channel to the possible site of three salt manufactories, 
and also to a brick yard in which two millions of brick were manufact¬ 
ured during the season. I could learu of 110 other interests to be sub¬ 
served, and the question at ouce arises whether these are sufficient to 
warraut me in expressing an opinion that the river is worthy of im 4 
provement by the General Government. The way to determine this is 

cost of such improvement with the interests to 





The immediate benefit arising from the expenditure of this sum would 
be to save the cost of lightering the product of the brick yard referred 
to. This does not seem to me to be a sufficient object to justify me in 
expressing the opinion that the river is worthy of improvement by- the 
General Government. Mr. Wheeler, from the same data, has reached 
a different conclusion. 1 may remark that his opinions an entitled to 
great weight, and I regret that 1 feel compelled to differ from him. 

Should the manufacturing interests above the present improved chan- 
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nel increase to a sufficient extent In the future to justify it, I will gladly 
modify my opinion. 

For the reason given above (sufficient data already at hand), I do not 
recommend any further survey or examination, and therefore do not 
submit any estimate of the cost. 

Respectfully submitted. 

O. M. Poe, 

Lieut . Col. of Engineers , 

Bvt. Brig . (?m,, ET. 8. A . 

The Chief of Engineers, U. S. A. 


RKPORT OF MR. O. B. WHEELER. ASSISTANT ENGINEER, 


United States Engineer Office, 

Detroit f Mick., October 21, 

General : I have the honor to report the following results of a preliminary exam¬ 
ination to determine whether, in my opinion, the necessities of commerce require the 
improvement, by the General Government, of Pine River, Saint Clair County, Mich¬ 
igan. 

In June, 1873, a complete survey of this river from and including the bar at its 
mouth to Cox’s Bridge, a distance of 51 miles by river channel, was made under the 
direction of General Weitzel, Corps of Engineers. The chart from this survey is re. 

liable for the present time, for the changes have been very slight since that date. 

On the 6th instant, according to your instructions, I made a hasty examination of 
the river from its mouth to the Town-line Bridge, a distance of 4 miles. 

The letter of Col. Henry Whiting to yon, bearing date October 3, 1884, gives defi¬ 
nitely the interests involved and the improvement desired. The bed of this sluggish 
stream is in blue clay, and the banks are capped with a stratum of good tile clay and 
sodded down to the water’s edge. The surveyed channel of miles lies wholly 
within 1.7 miles from the river's mouth, ao the river is very tortuous, and deep 'holes 
at the bends, with shoaling bars below the bends, are found. 

The river carries, however, a channel in the upper parts of the surveyed portion, of 
75 feet in width by 5 to 6 feet in depth over the shallowest places, and m that portion 
where improvement is desired the channel is about 100 feet by 8 to 9 feet in the shal¬ 
lowest place. 

In 1875.’76 the bar, and the river to a distance of 4,000 feet, was dredged ICICI feetw.id© 

to a depth of 12 feet, under an appropriation of $5,000. (See Reports of the Chief of 
Engineers, U. S. A., for 1875, Vol. II, Part 1, page 280, and for 1876, Vol. II, Part H, 
541.) The present contemplated improvement is to continue this width and 
of channel a distance of 2,500 feet to a point just above the first severe bend. 
The amount of earth and driftwood to be removed would be about 3 feet by 10O feet 
by 2,500 feet, or about 28,000 cubic yards. 

The work when done would be of a permanent character on account of the stability 
of the channel and river banks. 

Driftwood would occasionally find a lodgment and have to be removed. Vessels 
loaded to 121 f©et of water have this season gone out safely from the brick-yard one- 
half mile from the river's mouth. The harbor is used as an ice-harbor to some extent, 
in my opinion, that the work is worthy of improvement by the General Gov- 
* o further survey would be necessary upon which to base specifications 
the work. 

Very respectfully, your obedient servant, 

O. B. Wheeler, 

Assistant Engineer. 

Lieut. Col. O. M. Poe, 

Corps of Engineers, U. S. A. 
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L L x8. 


PRELIMINARY EXAMINATION WITH A VIEW TO MAKING A HARBOR OF 

REFUGE AT CROSS VILLAGE, MICHIGAN. 

United States Engineer Office, 

. Detroit , Mich ., November 13, 1884. 

Sir: I have the honor to transmit herewith a copy of a report; by 
Assistant Engineer O. B. Wheeler, dated October 16, 1884, upon the 
results of a preliminary examination to determine whether the necessi- 
ties of commerce require the construction of a “ breakwater at cur near 
Cross Village, in Michigan, * * * with a view to making a harbor 

of refuge at” that point, to such an extent as 
improvement by the General Government. 

say that it has been 







To restate them 


this, would not at this time, nor in the near future, subserve any pur¬ 
pose at all commensurate with its cost, 1 have reluctantly to report that 
in my opinion it is not worthy of improvement by the General Govern¬ 
ment, and I therefore do not submit any estimate of the cost of further 
surveys. 

Indeed the data at hand will serve all purposes of preparing plans 
estimate for the work, should, they be called for. 

Respectfully submitted. 

0. M. PoB s 

Lieut. Col. of Engineers, 

Brig. Gen., U. S. A* 

The Chief of Engineers, U. S. 





REPORT OP MR. 0 


United States Engineer Office 


f 


1884 


» 



accordance with your instructions, I 




General 
suite of a 

ties of commerce require the construction of u 
ini Michigan, * * * with a view to making a harbor of refuge at” that point, to 

snch an extent as to render it worthy of improvement by the General Government, 
and, if so, to submit estimates of the cost of making a further and more complete sur¬ 
vey of the locality. 

It was considered that sufficient data were at hand for this examination without 
personally visiting the locality. There are available the published charts and tracings 
from the detail manuscript of the United States Lake Survey, and a tracing from a 
detail manuscript chart resulting from a survey at Cross Village, made under the di¬ 
rection of Captain Lockwood, Corps of'Engineers, in September, 1883, when the mak- 

iug of a harbor only.was contemplated. There is also the opportunity of consulting 

navigators who frequent the locality in regard to the desirability or use that would 
be made of such a harbor of refuse. 

The published charts show a channel between Beaver Island, on the west, and the 
mainland of Michigan, on the east, of 18 miles in the narrowest part, and of 26 miles in 
the widest part, mid-channel being from only 9 to 13 miles from either shore. The 
contemplated improvement would be about abreast the center of Beaver Island, on 
the opposite side of the channel. The sailing directions of the charts, founded on the 
requirements of navigation, show that the principal lines of navigation are entirely 
to the westward of 8killagallee light-house, which light-house is on an island 7 mile* 
west-northwest from Cross Village. 



2186 REPORT OP THE CHIEF OF ENGINEERS, U. 8. ARMY. 


For a most exposed locality, say from 10 to 15 miles from the south end of Bearer 
Island, and in any direction from south east to south from the south -end of the island, 
the excellent harbors of Northport Bay and Little Traverse Bay are accessible at a 
shorter distance than would be a harbor at Cross Village, and for any point in the 
line of navigation east of Beaver Is! aud, the land-locked Beaver Harbor, at the north 
end of Beaver Island, is a harbor of refuge at almost the same distance that a harbor 
at Cross Village would be. 

From the masters of sailing vessels and steamers, I learn that a harbor of refuge at 
Cross Village would seldom he resorted to bv vessels on the principal lines of nav - 


Cross Village would seldom be resorted to by vessels on the principal lines of navi¬ 
gation. The masters of sailing vessels would prefer the lee of the islands or in tin- 
land for shelter, where there would be less hindrance in getting away again than in 
a close harbor of refuge. There is good anchorage ground on either coast, and the 
deep bay on the east side of Beaver Island is considered a safe harbor for all westerly 
winds. The masters of steamers would as soon resort to the at present sufficiently com¬ 
modious Beaver Harbor or to the Northport Bay Harbor. It wonld seem, then, that 
a harbor of refuge at or near Cross Village would be of only local importance. Thor© 
is but one local line of steamers and but one steamer, the City of Grand Rapids, on 
that line. There are also a few sailing vessels, of local importance only, carrying 
lumber, wood, fish, &c, About the lakes there are many more exposed stretches of 
coast, where the water traffic is greater and the desirability of a harbor of refug© 
more manifest. 

If a further survey is to he made, it should be, in my opinion, at a point 3$ miles 
northeasterly from Cross Village, where a shoal extends a half mile from shore, with 
only 6 feet of water at 2,000 met from shore ; and in a bay immediately to the east¬ 
ward of this rocky, slioaly point, the 18-toot curve is within 1,000 feet from shore. 
At Cross Village the 18-foot curve is also about 1,000 feet from shore, but the protect¬ 
ing shoal to the westward has from 12 to 18 feet of water within the limits of from 
1,000 to 3,000 feet from shore. 

When the requirements of commerce demand it, the capacity of Beaver Harbor can 
be greatly increased by cutting through the bar (or ledge) which separates the second, 
interior, harbor from the main harbor. 

In conclusion, I find that, in my opinion, the work of constructing “a breakwater 
at or near Cross Village, in Michigan * * # with a, view of making a harbor of 

refuge at Cross Village,” is not worthy of improvement by the General Government. 

Very respectfully, your obedient servant, 

O. B. Wheeler, 

Assistant Engineer. 

Lieut. Col. O. M. Poe, 

Corps of Engineers, U. S. A. 


L L 
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REPORT RESPECTING 


USE OF OLD LOCKS AT T 
CANAL AS A DRY-DOCK 


THE SAINT MARY’S FALLS 


United States Engineer Office 






Sir : The river ami harbor act 
provision, viz: 



July 5,1884, contaius the following 


The State of Michigan having tendered to the United States the balance of tolls 
received by the State before the surrender of the Saint Mary’s Falls Ship-Canal to 
aid in constructing a dry-dock at the canal, such balauce being about $50,000, the 
Secretary of War has directed to cause plans, estimates, and specifications for such 
dry-dock above the locks, aud also to report whether the old locks can be used for a 
dry-dock, aud the cost of fitting the same for the purpose. 

And, by letter from the office of the Chief of Engineers, dieted July 
31, 1884, I was instructed to submit, as soon as practicable, an estimate 
of the probable amount of funds required for such an examination as 
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might be necessary to enable me to report whether the work is worthy 
of improvement by the General Government. 

With my annual report for the fiscal year ending June 30,1884,1 had 
the honor to report upon this very question, and expressed the opinion 
that under the provisions of the transfer of the canal to the United 
States and its acceptance by them, the General Government was bound 
to establish a dry-dock at Saint Mary’s Falls Canal, and also intimated, 
as strongly as I felt warranted under the circumstances, that the con¬ 
struction of a dry-dock at that place could not be otherwise than detri¬ 
mental to the interests of the canal, as well as cause the Government 
to enter into competition in a business which fairly belongs to private 
enterprise. 

Considering the question at that time no longer open to discussion, 
I proceeded to give estimates for a dry-dock at three separate sites, viz: 

For a dry-dock north of the canal; for a dry-dock on 
of-the canal, near the 
area transferred from 

reservation. And because I was of opinion that under 
stances should the 

a dry dock, I gave no estimate of the cost of doing so. 
my objections to locating a d ry dock on either side of the canal in the 
vicinity of the locks. 

Since the preparation of that report, I Imre thought much upon the 

subject, and with the experience of this season all the objections stated 

my annual report are greatly strengthened. The commerce through 
the canal lias increased so rapidly withiu the last few years that before 
the 1st of July last it became evident that it is only a question of a very 
short time when the present facilities will be found insufficient for the 
wants of commerce. Consequently 1 prepared a report recommending 
the reconstruction of the old locks, and submitted an estimate of the 
cost of doing 1 so. I stated that at the rate of increase which had pre¬ 
vailed for some years past the limit of the capacity of the locks would 
be reached in eight or nine years, and that the work of reconstruction 
could not be undertaken too soon, nor be prosecuted too vigorously, 
because with every possible effort the reconstructed lock would be re- 

it could be completed, even if the past rate of increase in 
the commerce were not exceeded. 

But with all my experience 



purposes of 
stated 





the lockage system will 
be reached must be reduced from eight or nine years to five or six. 

Such a statement is sufficiently startling; and when coupled with the 
remark that were all the funds covered by my estimate immediately 
available it would hardly be possible to complete the work of recon- 
81ruct ion an d e 11 1 a rgem en t i u ti in e, th e objecti on to a 11 y mod i !i catio 11 of 
the old locks to adapt them to dry-dock purposes becomes overwhelming. 

Nor can such a work be located above the locks without being either 
insufficient in itself or materially interfering with the use of the locks 
and canal* 

The location to which there are the fewest objection *, is that entirely 
below the canal—that is, the last one of those designated above. But 
that site is not covered by the act of July 5, 1884, and I therefore limit 
myself simply to mentioning it. 

conclusions in the matter referred to me is, that no dry-dock 
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should be built above the locks in connection with the canal, nor should 
the old locks be used for such purpose; anti holding such views I must 
report that the work is not worthy of improvement by; the General 
Government. 

Flans and estimates for a <lr 3 T -dock above the locks, and for modify 
in g the old locks to'adapt them to dry-dock purposes, are in course of 
preparation by the engineering force permanently employed, and will 
involve no additional expenditure, for which reason no estimate is sub¬ 
mitted. 

Respectfully submitted. 

O. 3Vf. Poe, 

Lieut . Col. of Engineers , 

Bvt. Brig . Gen., U. S. A. 

The Chief of Engineers, U. S. A. 


SUPPLEMENTAL REPORT 


United States Engineer Office, 

Detroit , Mich., December 3, 1884. 

Sir: I have the honor to Inclose herewith a report just received, in 
regard to the use made of the old locks at Saint Mary's Falls Canal for 
dry-dock purposes, and request that this communication and its inclos¬ 
ure be appended to my report of November 13, upon the question of 
converting these locks into a dry-dock. Attention is especially invited 
to the following facts, viz: 

(1) In the four seasons during which the Government lias had charge^ 
the locks being available for dry-dock purposes whenever desired, they 
have been so used an aggregate of only 344J hours, 

(2) This use of the locks was divided as follows, viz: 


Local craft, including dredges... 

Trading to the Sault. 

Trading to Lake Superior ....... 


• • * * *» » • « «» • » m 


•i m m m 


«» m> *> m m 


ms b> m is i® m m • m» • <m m m m » m m m « » • • 


* m • « 


• m ’B 


«i • • • 


w ■» • at titi' m m « m m m m 


Hour*. 

. 144 »| 
. 30 

. 170 


Total 


w w w A a • • m m m m • m m m • • m ,«» m « • « « m> * m • •> «n m m p ®» • • m » m m m • •«*•■>• «■ • • • * • m m m m w • • * 


That is 
use of 1 


say, i 
locks 



commerce 






id from Lake 
aggregate of 




170 hoars 


(3) The local craft using the locks for dry-dock purposes were all 
small, and could readily have been accommodated by a structure of 
much smaller dimensions and cost than the old locks. 

It seems to me that these statistics emphasize in the strongest degree 
my opinion that no dry-dock should be built by the Government for 
use in connection with the canal. 

I am, sir, very respectfully, your obedient servant, 

O. M. Poe, 

Lieut Col. of Engineers , 

Bvt. Brig . Gen., 0 8 . A . 

The Chief of Engineers, U, S„ A, 
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REPORT OF MR. X. S. WHEELER, GENERAL SUPERINTENDENT. 


Office of Saint Mary’s Falls Canal, 

Sault Sainte Marie, Mich,, December 2, 1884. 

Colonel i I have the honor to transmit herewith a report of the dry-docking of 
vessels and other craft in the old locks of the Saint Mary’s Falls Canal since it was 
transferred to the United States on June 9, 1881. 

It is shown by thin report that the locks were used for this purpose, as follows : 


Honrs. 


In the season of 1881 
In the season of 1882 
✓ In the season of 1883 
In the season of 1884. 


• • • • • • • m 


mm mm m m m m 


f 

m m m 


m m m m 


m m m m • m *• • • m m m m> 


■ ■ * • • m m m m m m m m mm 


mm i it • • <m m m • 


m m m m m « • • m m m m m * 


m ■••••* 


m m m m m m m » m m m m m m m m m m m m m m m m m m m m m m m m 


m m m m m m m m 


m • m ••••«*• 


m m m m » m m m m m m • m • • 


• • 


• • • • 


• • • w m <m m m m «m m m m m 



giving a total of 344$ hours in the four seasons during which the General Government 
has coi 



controlled the canal. 

from an examination 
•ents, while it was in the hands of the 
kept of vessels dry-docking in the locks 
unobtainable. 

Very re 



the reports made by the canal snperintend- 
of Michigan, that no regular records were 
rendering further data on this subject 




E. S. Wheeler, 
General Superintendent . 



. O. M. Poe, 

Corpt of Engineers^ 



and other craft iry-docied in old locks of the Saint Mary 


iry 

since canal was transferred to United States, June 9,1881. 


Carnal 




■ 



Juue 9 to December 5. 


Date. 

— 

Class. 

Local or trading. 

Number 
of hours 
in locks. 

Aug. 3 

William Goodnow.. 

Lake tug.. 

Trading to Lake Superior. 

1 

Sept. 19 
Oob 24 

iMlIlfill. - . « ..* . , a , * . . . . . * . , * » ..* . 

Wrocki ie tiiif.. •«.... 

3 

Houghton ............*.. • • * 

River tug. 

JLjOOttJi ««» jm m “ • « m m m m m • m i» » m m * tm • • i 

0 


i JIL Otal «» m m> • m m m • • 

* • m m m • • » <* m m • • • « » • © m • m an w 

* • » » • * « • • ■ • » m m • *■ « ii« • .mi • » | 

13 







SEASON OF 1882. 

[Canal open April 21 to December 3.} 


Apr. 


July 


Sept. 


Oct 


19 

22 

26 

26 

27 

6 

7 

9 

17 

4 

15 

25 

14 


Houghton... 

River tug............. 

Local ....... 

Mystic .. 

.do .. 

. . . . id _ ._. . . _ . . . ._ _ „ 1 

Quebec.. 

Passenger propeller .. 
Fish tug. 

Canadian__ 

Berth; Endress. 

Local. 

Ste. Marie.... 

Passenger propeller .. 
'River tug.. 

do.... 

James Retd... 

Trad 112 nr to Sanlt........ 1 

Montcalm. 

Schooner .. 

Trading to Lake Superior. 
Tm ocal..................... 1 

Ste.Marie .. 

Passenger propoller .. 
River tug..'. 

Charles Riter............... 

.. do ..................... 

Ontario .................... 

Passenger piropeMiir .. 
......do. 

Canadian... 

Ste. Marl© ................ 

Local.... 

Antelope................... 

Ferry tun............. 

.. do ..................... 

H. B. Tuttle... 

Total... 

Freight propeller. 

Trading to Lake Superior. 





6 

8 

15 

1 

1 

8 

6 

1 

1 

1 

1 

1 

11 


69 
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Statement of vessels and other craft dry-docked in old Jocks, fo. —Continued. 

SEASON OF 1883. 

[Canal open May 2 to December 11.] 


Data 


Name. 


Class. 


Local or trading 


Apr. 



Jane 



Aag. 

Sept. 

Not. 


27 

27 

28 
28 
30 

1 


26 


1 

26 

13 

11 

17 

27 


Wm, H. Seymour .. 

Stc. Marie. 

Houghton and Sccw 
Dump Scow ........ 

Dredge and Scow. 
Dredge ........... 

- do ... 

Houghton 
do 


• • m m 


• »••••• 


» m • m • w m 


River tng. 

Passenger propeller 
River tug.... 


I 


m m m 


f 


• m m « m m m# * m 


Local 
.. .do 
.. .do 
..do 


• m m m m m m » » i* «» « « » » * » • mm 


m »»»•••••(»•. 


• m m m 


• m m « 


III"' Ml SOB » 18 - 010 » 111 . il» « ■ 


• m m m 


'«i « w «• * 


* m m 


m-m 9 


* ■ in ■< • • 




i m.*rn 



m m • <■ m m 




® m m m m m 


w m m uuu » m m 


a m» m m m m 
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United States Engineer Office, 

Detroit , Mich., November 13, 1884. 

Sir: By letter of instructions from the office of the Chief of Engi¬ 
neers, dated July 31, 1884, I am directed, to make a preliminary exami¬ 
nation of Clinton River, Mich igan, and to rej)ort, whether in nay opin¬ 
ion, the river is worthy of improvement by the General Government. 

Clinton River is a comparatively small stream having its source in the 
northeastern part of Oakland County, and flowing* in a southeasterly 
direction, empties into Lake Saint Clair, its whole length being possibly 
50 miles. 









































































APPENDIX LL—KBFORT OF GENERAL POE. 


2191 


The railway bridge at Mount Cleriieni maybe considered the head of 
navigation, notwithstanding the fact that the bridge is provided with a 
draw. The distance from the old light-house at the mouth of the river 
to this bridge is miles by the course of the stream, and a little less 
than 5 miles in a straight line. The average depth of water within 
these limits is about 10 feet, the shallowest spot, a short distance below 
the railroad bridge, having 5 feet upon it, butthechannelis narrowand 
crooked. 

A survey made in 1879 revealed but three obstructions of any moment 
between the mouth of the river and the railway bridge, viz, a shoal 
opposite the saw mill at the easterly outskirts of Mount Clemens, the 
curves in the river in the vicinity of Shoemaker’s farm, including the 
“ island” (a shoal), aud the channel entrance at the mouth of the river. 

After the results of this survey were known, Major Harwood, then in 
charge of the work, estimated that @25,000 would be required to remove 
the obstructions mimed and permanently improve the channel across 
the bar at the mouth. 

The expenditure of subsequent appropriation resulted in structures 

ajor Harwood estimated as worth $5,000 towards the comple- 
project, aud in 1882 he estimated that $20,000 would yet be 
In my annual report for 1883 I referred to this estimate and 
expressed the opinion that it was entirely too low, and I have as yet 
seen no reason for modifying my opinion. Early in the present season 
two small steamboats made daily trips between Detroit and Mount 
Clemens, but later the larger of the two was withdrawn, presumably 
because the enterprise was nqt profitable. 

The business of these boats consisted principally in the trausporta- 
excursionists between the two places, doing so at less price 
was charged by the railroad, but taking longer time with the advantage 
of a journey by water. 

In 1876 it was reported that the u trade of the river is confined alto¬ 
gether to the carrying of cord-wood to the Detroit market.” (See Ap¬ 
pendix A A 13, Annual Report of the Chief of Engineers, 1876.) 

In 1879 the shipments to and from Mount Clemens were reported 
follows, viz: 
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2 , 623,148 
3 , 300,000 
6 , 577,950 
1 , 700,000 
605,500 
18,000 
3,500 


1880 . 


During the fiscal year ending June 30, 1881, the number of vessels 
entering and clearing at Clinton River was 342, with a tonnage of 
12,580. (See Appendix 11 21, Annual Report of the Chief of Engineers 
for 1881.) 

Of course it must be understood that the same vessels entered and 
cleared many times. 

During the fiscal year ending June 30, 1882, the entrances and clear¬ 
ances numbered 447, with a tonnage of 33,525. (See Annual Report of 
the Chief of Engineers for 1882.) 

I find myself quite unable to reconcile this 166 per cent, increase in 
tonnage with an increase of only 30 per cent, in the number of entrances 
and clearances, as it is not at all likely that many vessels entered and 
cleared in 1882 that were not in the same trade in 1881. 
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But the statistics show that there is commerce to and from Clinton 
River worth considering. To how great an extent this commerce can 
be benefited by improving the river, and at what cost, is quite another 
question. Thus far this season I have heard no complaint of insuf¬ 
ficiency of depth in the channel. There is no doubt but the navigation 
can be materially improved with the amount of the estimate include 
in my annual report for the fiscal year ending June 30,1884, and upon 
the whole, considering that about 1120,000 have already been expended 
here by the General Government, I am of opinion that the river is worthy 
of improvement by the General Government. 

Having, with much misgiving, reached this conclusion, I have to 
submit the following estimate of the cost of making a survey and exam¬ 
ination upon which to base plans and estimates of cost of the requisite 
improvement: 



SURVEY OF MOUTH OF CLINTON RIVER, MICHIGAN. 

United States Engineer Office, 

Detroit , MichJanuary 23, 1885- 

Sir: In obedience to instructions conveyed by your letter of Novem¬ 
ber 21, 1884, I have the honor to submit herewith the results of au ex¬ 
amination and survey of the mouth of Clinton River, Michigan, made 
between the 5th and 20th January, 1885. 

The appended report by Assistant Engineer B. H. Muehle, describes 
the present condition of the improvement, and includes a plan, with 
estimates of cost, of a revetment on the northern side of the channel, to 
be composed of piles, sheathing, cedar bark, and materials dredged from 
the channel. 

It will be observed that this plan differs in details from that proposed 
by the Board of Engineers, convened by Special Orders No. 92, head¬ 
quarters Corps of Engineers, July 27, 1880, and now constituting the 
approved project. 

The principal d ifferences are comprised in the plan for protecting the 
dredged channel, and in the cross-section of this channel. 

I concur with Mr. Muehle in regard to the channel protection, but do 
not think it necessary to make the channel more than 8 feet in depth 

for a width of 60 feet at the bottom and 100 at the top. This is prac. 

tically so much of Major Harwood’s project of May 22, 1880, as relates 
to the improvement at the mouth of the river, and conforms to the 
project of the Board of Engineers. Major Harwood’s estimate of the 
probable cost of his project was 125,000. 

In my annual report for the fiscal year ending June 30, 1883,1 ex- 
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The map 
ver, that the 
this moment a navi 
Clair into the river. 

as 

The present 








pressed the opinion that this estimate of the ultimate cost of the work 
was entirely too low, and I am still of that opinion. 

Mr. Mueble estimates the cost of the plan proposed by him at $21,800. 
This may suffice for the work recommended at the mouth of the river, 
but it will be observed that it does not include any that may be needed, 
above, to make the full depth available from there to Mount Clemens, 
and which I estimate at $11,120, or a total of $32,926. 

Appropriations made since the date of Major Harwood’s report of 
May 22, 1880, have been expended, as explained in the correspondence 
of that officer, in temporary expedients to give immediate relief to the 
navigation. 

of the river, transmitted herewith, snows, how- 
has been better than he expected, and there is at 
able channel of 7 feet in depth from Lake Saint 
Of course this is deteriorating: all the time, but 
the mattress work was 
of channel is not entirely due, however, 
works already constructed, as in the spring of 1884 the people of Mount 
Clemens contributed to a fund which was expended in deepening the 
channel from Lake Saint Clair to that place. The outer bar had but 5J 

at that time. 

The plan now proposed is not free from objection, since the work pro¬ 
jected will be subject to injury to an unknown extent, from the effect 
of floating ice and the action of waves upon the north side of the earth 
deposited behind the revetment. But it is the best that can be devised 
at a probable cost within reasonable limits, and, in my opinion, should 
be carried out. 

Clinton River is situated in the collection district of Detroit, which is the nearest 
port of entry, butthe commercial statistics of which have, however, no bearing upon 
the commerce of Clinton River. The latter is purely local, and fully described "in the 
appended papers. 

The nearest fort is Fort Wayne, Michigan, and the nearest light-honse Saint Clair 
Flats beacon. 

Accompanying this report will b© found the following maps,* viz ; 

1. A sketch of the northwestern part of Lake Saint Clair, showing channel of 
entrance at the month of Clinton River. 

2. Map of the mouth of Clinton River, Michigan, from survey made in Janaary, 
1885. 

3. Plan of the pile revetment proposed for the mouth of Clinton River. 





Very respectfully 



The Chief of Engineers, U. S. A 



Engineers , 

<7e»., TJ . S. A 


m 


REPORT OP ME. B. H. MUEHLB, ASSISTANT ENGINEER. 


Mount Clemens, Mich., January 20, 1885. 

General : In obedience to your instructions of the 26th of December, 1884, viz, 
to make an ice survey at the mouth of Clinton River, Michigan, and to submit a proj¬ 
ect of improvement, I proceeded on the 5th day of January, 1885, to Mount Clemens, 
Mich., which I found to be the only convenient place with suitable accomn x ati< a 
for myself and party, 5 miles west of the mouth of the river, and with abundant facil¬ 
ities for means of transportation of party. On my first visit to the mouth of Clinton 


138 ENG 


Omitted. 






2194 BEPORT OF THE CHIEF OF ENGINEERS. U. S. ARMY. 


Biver I discovered that although there liras plenty of ice in the lower reach of the 
river, and in the bay to the northward of the on ter channel, as well as in Lake Saint 
Clair reaching south, the greater portion of the area to be ex mined was entirely free 
from ice, and I was informed that It seldom froze over, and then only for a short 
time, as, for instance, during the extremely cold weather in the last month. 

There being no immediate prospect of colder weather, I determined to make the 
survey part on ice and part by water, and provided myself with the necessary boats, 
buoys, ropes, and anchors. The soundings taken were reduced find platted, from day 
to day, and the out-door work of the survey completed on the 19th day of Janaary, 
the time occupied as compared with the number of soundings being greatly in excess 
of my ml filiations, but easily accounted for by the extremely difficult as well as 
dangerous nature of the work, and the very changeable weather prevailing during 
the time. However, 2,734 soundings were taken on 114 cross-sectional lines, sufficient 
to clearly show the present condition of the channel, and as ft. basis for calculations 
for proposed dredging operations. 

A tracing of the survey,'herewith respectfully submitted, shows the soundings 
taken, wit the 3, 6, 8, 9,10, and 12 foot curves and plan of improvement illustrative 
of the project hereinafter described. 

The channel at the month of Clinton River, which was dredged in August, Septem¬ 
ber, and October, 1881, to a depth of 8 feet, and redredged in September and October of 
1882,60 feet wide and 9 feet deep, has in many places filled up again in consequence of 
the inadequacy of the channel protection constructed during those years, consisting 
of a line of brush mattresses 30 feet wide and 1 foot thick, which was laid on a loos 
hank of dredged material (principally sand) thrown up along the northerly boundary 
of the dredge cut, and backed on the north side by a line of twenty-three clusters of 
piles. The mattresses and piles as well as the pile crib at the outer terminus of the 
chahnel are substantially in the same condition as reported by me to M»j. F. U. 
Farquhar, Corps of Engineers, U. S. Army, under date April 27,1883. There is from 6 
inches to 2 feet of water over the crest of the mattress, according to standard low 
water, which was the basis for dredging; adding the usnal stage of water, i. <*., 1 
foot above zero, and in the spring of the year 2 to 3 fret additional, it will be seen 
that the mattress in its present condition and position affords no protection whatever 
to the channel, and that the latter is filled up with sand principally earned over and 
around the mattress work by the littoral current following the shore of Anchor Bay 
from the month of the Saint Clair River to this locality. In my report to Mai. F. 
Harwood, Corps of Engineers, U. 8. Army, in connection with the resnrvey of Clin¬ 
ton River, dated May 17, 1880, 1 recommended a channel protection compoeed of a 
pile revetment upon the north side of the outer channel to be dredged, ’the ©jem- 
vated material to be thrown behind the pier. This plan was indorsed and submitted 
by Major Harwood, but by direction of a Board of .Engineer Officers, constituted by 
Special Orders No. 92, headquarters Corps of Engineers, U. S. Army, the channel 
was dredged 60 feet wide and the sand thrown on the edge of the cut in a contin¬ 
uous bank, the latter to be sown with wild rice or covered with a brush mattresm. 
The clusters of piles were provided as a protection to the matt reseed bank from ice, 
and the pile crib to mark the outer terminus of the channel and bank. The attempt 
to sow wild rice proved a failure, owing to the softness of the material composing the 
bank and the settling of its crest below the water line. Along the outer half of the 
channel, where deeper water prevails, the clusters of piles could not all withstand 
the pressure of the ice, and the mattress work was partially destroyed. In the shoaler 
portion, just outside of the old light-house, where the dusters were placed closer to- 

f ether, both the piles and mattresses are in good preservation, though the latter are 
elow the water surface, as above described. 

Assuming, then, that mattress protection of the channel bank may he practicable 
if carried to a sufficient height above the water level, its expense is the most impor¬ 
tant item to be considered. The actual expense of 600 linear feet of the mattress 
work and piling, according to a report dated July 11,1882, was as follows: 
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$40 45 
787 35 
32 62 
77 23 
661 83 
119 50 
26 50 
364 00 
52 83 
16 fit 
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PIUN0. 

Piles...... 

Chains, <fec....... 

Labor......... 



|350 00 
44 ffEit 
35 00 


429 68 

or 93.63 per lin ar foot. 


A height of at least 5 feet above low water being deemed sufficient, the cost to 
complete the protection-wall on this plan would be at the rate of §18.15 per linear 
foot, a sum much in excess of what a more durable structure may be built for. I 
therefore respectfully recommend that the further extension of the mattress work be 
abandoned and a pile revetment-pier, with plank sheathing and cedar-bark backing, 
be substituted therefor in the projects for improvement of the channel at the mouth of 
Clinton River, and. beg leave to submit a plan of such a revetment, with brief descrip- 
tion, bill of material, and estimate of cost of construction. The estimate for piling 
and' cedar hark is based on the prices paid on the Saint Clair Flats Canal, and it is 
believed that bark may be obtained at a still cheaper rate in Detroit to-day. The 
proposed revetment-pier should extend from a point on the north shore and a short 
distance west of the mouth of the river, to the channel-face of the outer pile-crib, a 
distance of about 3,280 linear feet, running close to the south line of the mattress 
work, which may be utilized as part of the filling- It is especially necessary to close 
up the gap between the month of the river and the old light-houso crib, inasmuch as 
the stiff current prevailing from north to south across the channel at this locality ap¬ 
pears to be the main cause of the Bhoaling of the latter. 

In this connection I beg leave to call attention to the so-called Cat.fish cur Blind 

Channel, about three-fourths mile west of the old light-house, which connects the 

bay.with the river, and shows a strong current in the same direction. Much sand la 

doubtless brought into the river through this channel; hence it will be advisable to 
also close this gap by a filling of cedar bark and sand, or some other inexpensive 
method. 


A channel along the south side of the revetment, 160 foot wide and 10 feet deep r 
connecting the 10-foot curve in the river with that in Lake Saint Claii 


cient for the accommodation of the shipping of Clinton River. Aside from a number 
of bars, shoals, and short bends in the river between its month and Mount Clemens, 
where the saw-mills, lumber-yards, and docks are located, and which obstructions- 
have been described in former reports, 8 feet is the prevailing depth of water to be 
found in ami table width for convenient nayigatiom. Hence the channel at the month 
of the river, which is exposed to heavy seas, should be made at least 10 feet deep ; 
and this depth may now be recommended with greater assurance in connection with, 
and in view of, the channel protection hereinabove proposed, and the prospective 
comparative permanency of a new channel after it is completed. The sand dredged 
from the channel should be deposited behind the revetment and be leveled off even 
with the tops of the piles. To be sure the cost of dredging will be greater than if 
the sand was banked in the water on each side of the ont, but it is evident that when 
the material taken from the channel is removed to a place whence it cannot be washed 
back, a more permanent improvement will be the result. 

The pile-crib which marks the outer terminus of the channel should be filled with 
cttdar bark to the bottom of the cross-ties, and the balance of the space up to the top 
of the superstructure with stone or dredged material. The outer sur^ce of the crib 
should be protected by a covering or sheathing, composed of 3-in oh oak plank well 
spiked to the piles. This is especially necessary on the east and south sides of the crib, 
which are most exposed upon the breaking up of the ice in the spring of each year. 

My estimate of tne cost of a project for the improvement of the channel at the month 
of Clinton River is as follows: 


(11) Pile.revetment, 3,280 feet long, at |3.50 per linear foot.................. fill, 480 

(2) Dredging channel 3,400 feet long, 100 feet wide, and 10 feet deep material 

to be deposited behind the revetment, 33,420 cubic yards, at 30 cents.. 10,026 

(3) Filling and reinforcing pile-crib.. 300 


21,806 

Accompanying this report I have file honor to forward herewith inclosed ii> specifica¬ 
tion, bill ’ of material, and estimate of cost of pile-revetment: a list of steamers and 
vessel® built, owned, and doing business on Clinton River; a sonedule of entrances and 
clearances of vessels, with their tonnage, and a letter from Mr. William E. Hall, one 
of the prominent business men of Mount Clemens, giving an approximate idea of the 
amount of shipping done here annually. 
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With the same mail I also transmit on roll the following tracings: 

(1) Map of survey with project of improvement. 

(2) Sketch of northwest part of Lake Saint Clair showing channel at the mouth 

of Clinton River. * 

(3) Sketch of proposed pile-revetment. 

I am, general, very respectfully, your obedient servant, 

B. H. Muehlr, 

General O. M. Poe, Engineer, 

Lieutenant-Colonel of Engineers, U. S. A. 



illljll 



MICHIGAN.—SPECIFICATION OF PROPOSED PILE-REVETMENT. 

Piles to be driven on established line, 3 feet 9 inches between centers, with a mini¬ 
penetration of 12 feet, and their tops cut off level at a height of 5 feet above 
standard low-water mark. 

Cap-timber in lengths of 24 feet, bolted to each pile with l inch square wrought-iron, 
drift-bolts 30 inches long, the contiguous ends of the timbers joined by a horizontal 

long, with centers meeting on top of every seventh pile. 

A sheathing composed of 3-inch plank, to be constructed as follows: Below water, 

with four upright cleats, 3 inches by 9 inches, secnred with. 
5-inch ship spike, each cleat projecting about 1 foot below the bottom plank, with 
sharpened end, and extending above the top course 6 feet. These panels to be set 
flush against the rear face of the row of piles, breaking joint with the lap-connection 
of the cap-timbers, the lower ends of the upright cleats to be driven into the sand 
bottom with a maul until the lower course of plank is grounded, the top edgehori- 
zontal and the contiguous ends of the panels rest perpendicularly against one of the 
piles. Above water, courses of 3-inch plank are then successively introduced between 
the piles and. projecti ng cleats, each course breaking joint with the one below it, and 
spiked to the piles at each intersection with two 7-inch spikes, the contiguous end® 
©it plank meeting opposite the center of a pile. Above water the rear fmcee of 
the piles should be chamfered down to form a flat-bearing surface in perpendicular 
line with the rear face with the cap-timbers. Finally, the projecting ends of the 
cleat e are spiked to the sheathing. 

In rear of this revetment cedar bark is piled up as follows: A row of Btakes 12 feet 
long is first driven at a distance of 6 feet in the clear from the sheathing, one opposite 
each second pile in the revetment, or about 7.5 feet apart. In the space between the 
revetment and the stakes cedar bark is packed in alternate layers, diagonally cross¬ 
ing each other, as shown in the dra wing. This is weighted down ana anchored to 
the bottom either by a sufficient quantity of stone or by depositing thereon material 

dredged from the adjacent channel. 

* 

BILL OF MATERIALS FOR 1,000 LINEAR FEET OF REVETMENT. 

267 piles, Norway pine, 1 foot diameter, midway between ends, and not less 
25 foet long. 

pieces of cap-timber, pine, 12 inches by 12 inches by 24 feet, 
courses of sheathing-plank, pine, 3 inches by 12 inches, of assorted lengths, 39,000 
feet, B. M. 

180 pieces prae-plank, cleats, 3 inches by 9 inches by 16 

267 wrought-iron drift-bolts, 1 inch square by 30 inches 

4,680 wrouglit-iron 5-inch ship-spike. 

3,204 wrought-iron 7-inch ship-spike. 

120 stakes, 4 to 6 inches diameter, 12 to 16 feet long. 

375 cords of cedar bark. 

ESTIMATE OF COST OF 1,000 LINEAR FEET OF REVETMENT. 

267 piles, furnished and driven, at $3....... $801 00 

C5iJ9,440 feet, B. M., timber and plank, furnished and put in place, at $25.... 1,461 0; 

4,238 pounds drift-bolts and spikes, at 5 cents... 211 90 

120 stakes, furnished and driven, at 50 cents .. 60 00 

375 cords cedar bark, furnished and put in place according to plan, at $1.50. 562 50 

3,096 40 

Add 10 per cent, for contingencies ............._____......._....... 909 60 

3,406 m 

B, M. Mubhle. 

Ax 




Respectfully submitted. 
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List of steamboats and vessels built, owned, and doing business at Mount Clemens and Clinton 

1 River . 


Description. 


Name. 


Tonnage. Owned. Hin "“^l. b™ SjL. 


Steam-barge 

Do.... 

Do.... 

Do.... 

Do_ 

Do 

Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Steamer .... 
Steam-yacht 
Do.... 
Tow-barge.. 
Do.... 
Do ... 
Do.... 
Do.... 


One la 


Entrances 


• *1 «P » HI* IIP 


m m m m 


■ m m a» • m 




««■■■■»«« m 


n mini ■ • >» mi <ui n a mim mm mm <mi a <m a mm a m >n a mum <s» m 


April........... 

May............. 

June........- 

July - . ......... 

August......... 

September ...... 

October. 


mmmmmtmmmrnmm 




m m m> m> mm 


» m m m m m m 


m m m m « ■ • • • 


■ » • * 


mwmmmtm’Bmmitomm 


m mm * m m 


am u ni •«, « a » <» <»» i* mini m • a » mu 


• • 


a m m rnini m mum • m m m 




»«»•<■# ioo'«» *»«»«’• » 


Handy Boy.._............ 

City of Mount Clemen* No. 2 
Ida Burton........................ 

Florence.. ............ 

b, JIEh.JL.<JoIn 4 ,ii. kk j n............... 

J*. 8 . Ruby................ ... 

A. Weaton.. ............ 

Allegheny .................. 

R. H7 McDonald.... 

William Rudolph. 

City of Mount Clemens No. 1 
Ida.......................... 

Euna. ..., ft a aW«ft«*aaaaaaaaa 

JNI©lie Ahm 

Jannett© • a w a a a m • • m m • rnmmmmm mm 

V J[X plliillJS mmwmmmmm + m a a • a a a a a a 

ICaIiia 

1SJI Bui. Hu,# - a BtamuBiiiiniSiiisaift m mmmmmmmmmmm m 

Fulton ■ m m * • a a m m m a a (iaaaaiaaaaa 

E valine • «#> • at «■ • ■ m » aaaaaaaaaaaa • 




• m a a « • • • mu • 


mm <■■ mi mm i» <p i« . ««» «ii 


• a ar • m# • a «g a 


a • ««■•«•« 


» mim a Hi «■ a 


I0M » »I « » « • • .DDi IDUU IU1D UOSI Mllgi iGQl IID lUlill 




• • • t • f 


m ■* ■* » ■•■nwna*«ii>«a m m m • • • a * | 


a a > t 


• a * a # m» MU in 


a a a a a a a 


aaaoaaiaia# a • m m m • m 


* a «mi mm m mim mim 


mm mm hiri <■ mim 


■ «t « m m • ■ 


a a <■ a a m m m m * m 



1884, 


Months. 




• <i» at <llm mm m» mi on m <»« mm mim m mi am mm mm 


in a <» mm a a mi mm m 


m m a «» mu <» mm ®> 


November 

December 


m m ni mu i» in m mu ■««> o • im «» m mu am <» m# 


«b« m « ■ am am • » nnm s» * m min n « «i mm mm 


a • » «® mi a am am * • * a a « m 


in » ■> in m m m 


m • a a mm mm nnm «> mm * 


Total 


Do. 

Do. 

Do. 

Do. 

Do. 



Entered. Cleared. Tonnage. 


m <n • mm mim « mm in mu im m a in mm mn mim imi min ®< «n mn in in mim mn in mu mm 


is m i® m m m m m m m a m a in i® » mu 


24 

28 

23 

20 

16 

18 

12 


17 

22 


mi ns mm mn mi a in » 


2 , 086 

1, M® 
1,974 
2,784 

2 , m 

1,711 
1,114 
701 
58 


« in im mn in mu « 


* • a « mi m ® mm m «ta « « » * « • * mn • a mi 


» a mi ns » Hi * ■«» • in • a >® mn in 


a up ®> a 


This list includes only foreign vessels and those from other district s, leas than one* 
rird of all the shipping at this port. 


II# 1L 2 1 


PRELIMINARY EXAMINATION OP SAINT CLAIM RIVER.A.ID SAINT CLAIM 

FLATS CANAL, MICHIGAN. 

United States Engineer Office, 

Detroit , Mich., November 13, 1884. 

Sir : The river and harbor act of July 5,1884, contains the following 

item, viz: 

Saint Clair River: Examination and survey of the right bank from Lake Huron to 
Lake Saint Clair, to ascertain whether the eicism and wearing; away of said bank 
is injuring the navigation of Saint Clair River and Saint Clair Flats Canal, by shoal¬ 
ing the channel and obstructing navigation therein, and to report estimates of expense 
for preventing such inj ury. 

By letter of July 31, 1884, from the office of the Chief of Engineers, 
this subject was referred to me for a preliminary examination, and to 
report whether in my opinion the u river is worthy of improvement.” 
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The preliminary examination which I deemed requisite in order to 
arrive at an intelligent conclusion was intrusted to Assistant Engineer 
O. B. Wheeler^ who has reported the result in considerable and quite 
sufficient detail. • 

As an abstract question there can be no doubt about Saint Clair 
River, Michigan, being u worthy of improvement,” but it is quite an¬ 
other question as to how it is to be done. 

As was to have been expected, Mr. Wheeler’s figures show eoncln* 
B-ively that the erosion of the right bank of the river is going on with 
more or less serious effects upon the lauds and highways along it. But 
they also show that this erosion has but slight effect upon the channels 
either of the river or of the canal, when compared with the greater 
effect produced by sediment brought from Lake Huron and from the 
river affluents of the Saint Clair. 



the interests of 




Bat the observations show that a sufficient amount of sediment is 
brought down by the river from all sources to produce, in course of 
time, serious obstructions to navigation. These are manifested on the 
bar at the North Channel, and at the lower end of the canaL At the 
latter locality the channel has been narrowed to such an extent that 
remedial measures are now required. 

As compared with any other plan, that of removing the depcwlt by 
dredging is much the cheaper, and experience shows that once opened 
to the full width of the canal, the channel will remain so for some 
% years; and this course I recommend, as I have already done in my an¬ 
nual report. 

In the absence of any extemporary survey it is impossible to submit 
an estimate of the amount of material to be removed that would be 
anything more than a guess, and 1 recommend that during the iteming 
winter a survey be made on the ice at the lower end of the canal, and 
that an estimate of cost be based upon this survey. Such a survey, I 
estimate, would cost as follows: 


1 assistant engineer, 1 month 

1 sub-inspector, l month. 

2 leadsmen, 1 month each, 60 
2 chain men, 1 month each, 60 
4 ax men. 1 month each, 120 d 


«> m m m » m a» • 


• «' m • 


m m m m m » a m w m » w m m a a • » m m m 9 » m m m m a 


'i» • * ■» • » m 9 m 


m a 9 « m m » 


• • » • 



, at $8.50 
i, at $2. 50 
at $2 per 



» « » a a at m m m m a m m m m m m m • m m m m m 



• on mi m m a • • • 


ns • a • • 



m m m 


• • ■ • • • • • 


• a • 


• • • a a@ <m 


m m m m 


giiii»«ii,«»ii m m m m m m m • m 


$175 

90 

150 

150 

240 

100 


00 

00 

00 




♦ ■»<••• i <■ 


mm m m m m m m «™s>8iiisii’«!»« m m m m 


00 

00 

50 


Total 


• m m «■ • • 


m m m 


m m m m m m 


m m w m 9 m 


m m 


m m m m 


■ ••••• •«*•••• m 


995 50 


It may be that this should properly be borne by the appropriation 
for “operating and care of canals and other works of navigation,” as it 
really is part of the canal improvement. 

I do not recommend any survey at the North Channel at present, 
and therefore do not submit an estimate for one. 

Respectfully submitted. 

O. M. Poe, 

Lieut CoL of Engineers, 

Bvt. Brig . Gen. 3 U. S. A. 

The Chief of Engineers, TL S. A. 
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REPORT OF MR. O. B. WHIIBLER, ASSISTANT ENGINEER. 

United States Engineer Office, 

Detroit , Mich,, November 7,1884. 

Sir: I have the honor to report the following results of a preliminary examination 
made under the following orders from you, bearing date Detroit, Mich., September 
29, 1884: 

"Sir: You will please proceed to Port Huron, Michigan, and from thence make a 
rapid reconnaissance of the right bank of Saint Clair River to Lake Saint Clair, for the 
purpose of collecting data for a preliminary report upon the question, whether* the 
erosion and wearing away of said bank is injuring the navigation of Saint Clair River 
and Saint Clair Flats Ship-Canal by shoaling the channel and obstructing navigation 
therein f * 

"The information obtained by you should only be sufficiently in detail to enable 
you to make an approximate estimate of the extent of the erosion, the causes thereof, 
and whether the injury to navigation is of sufficient extent and of so serious a char¬ 
acter as to warrant a resort to remedial measures on the part of the General Govern- 

in your opinion, such remedial measures should he undertaken, your report 
should be accompanied by au estimate of the cost of the necessary detailed examina¬ 
tion and survey.” * * # 

On October 1 I proceeded to Port Huron by steamer, taking note of the clearness of 
water in the Detroit River, Lake Saint Clair, the Saint Clair Flats Ship-Canal, and 
Saint Clair River, and noting the contrast between the chanuel water and that close 
inshore as the steamer coasted along the right bank of the Saint Clair River. On the 
2d, severe rains having occurred during the night and the day being rainy, I took the 
opportunity of examining the bank under such conditions, again by the river steamer, 

O as far as Algonae and returning, and taking notes on every mile of bank. From 
L to the 8th I examined by laud the 30 miles of bank between Gratiot light-house 
and Point aux Chenes, 1 mile below Algonae, taking note of the wash, the attempts 
made to protect it, and getting information from the most reliable inhabitants in re¬ 
gard to the rat© or amount of erosion, and on the 8fcti mad© a study of the effects of 
a very severe wind and rain storm on the roads and bank. From the 9th to the 13th 
I made a study of the roil occasioned by the storm of the 8th as, coming from Lake 
Huron, it took possession of the river, the flats, and a portion of Lake Saint Clair. 
As a basis for this examination tracings from the United States Lake Survey detail 
charts, survey of 1867-’68, were furnished by the Engineer Department. 

The bed of the river is in blue clay, the stratum being from 100 to 200 feet in thick¬ 
ness to the bed-rock, as shown by the numerous wells bored along the banks. There 
is, in places, much sand and silt where au old chaunel has been refilled, as on the 
site of the depot grounds just south of the mouth of Black River, where the bor¬ 
ings are through 36 feet of saud before reaching the blue-clay bed. 

The channel has a very direct course for 30 miles, the most severe bend being against 
the Canadian shore at Sarnia. It is from 30 to 60 feet deep to the head of the soath 
channel, and continues about the same through this channel to the ship-canal, but 
in the north channel it is from 42 to 90 feet in the depth to the bar at its mouth. The 
north and sonth channels have about the same width, but the north is much shorter, 
and its waters find the general lake level of Lake Saint Clair at a shorter distance 
than those of the south channel. As an evideuce that the north is not more obstructed 
in the discharge of its waters than the south, I would cite the fact that through a 
small channel below Russell’s Island the water flows from the south chaunel into 
the north. The stronger current of the north channel is perceptible when crossing 
from the sonth channel to Algonae. There is uo doubt then but that the north chan¬ 
nel has the stronger current, and carries the greater portion of the water of the Saint 
Clair River. On older maps the north channel is represented as being the main river. 
The right bank is generally of blue clay at the water-line, and for a few feet above. 
Generally above this yellow sand or yellow clay is found, and above the yellow clay 
gravelly or sandy knolls or ridges. The yellow clay in places carries small stones ana 
bowlders; in other places it is of fine brick quality. The height of bank is from a 

marshy water.1 iue to a bank of 20 fecit. From a study of the contour 1 ines of charts, 

together with my own observations, I have formed the following estimate of heights 
of bank for 30 miles of river: 

Miles. 

From 0 feet to 5 feet height of bank......._................................ 12 

From 5 feet to 10 feet height of bank..._................................... 10 

From 10 feet to 15 feet height of bank......................................... 7 

From 15 feet to 20 feet height of bank......._................... ......... 3 

Or the estimated mean height would be 8 feet. Tine higher banks are on the upper 
portion of the river. 
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By river steamer I observed that the erosion was going on at intervals throughout 
the whole distance; that- tho roil was very thick close inshore lor more than one-half 
the distance. It was possible to see the earth fall when disturbed by the wavee of 
the steamer which ran very close to shore, and made numerous landings. The num¬ 
ber of estimated passages of these coasting steamers is, during the six months of the 
season of navigation, from twelve* to fourteen daily. Numerous barges with tow seek 
in going up the close inshore to avoid the heavy current of mid-channel. The wake 
waves dash several feet in height against a nearly vertical bank, which they under¬ 
mine. Attempts to protect are noticed along at least- one-third of the bank. 

By road 1 found that the highway had been washed away in many places. In 
places it had been rebuilt, in other places set back its width two or three times, and 
in others abandoned and located further inland. The abandoned road was in some 
cases around marshy places where it would have been difficult to maintain a road 
along the beach. The rebuilt road was in low places, and generally where a small 

river, and in extent not more than 20 rods in any one place. In 
township of East China, between Saint Clair and Marine City, there is about 2 
miles of nearly continuous erosion on a bank of b to 15 feet high, going on at a rate 
of 2 to 3 feet per year. The highway has been set back twice, and there is now but 
7 feet between the fence and a vertical bank at one point of the road, and for a quar- 



foot bank just above 

and below Marine City, where I was shown that the wash had been about 10 rods in 
forty years. In one case the road and three apple trees had been w ashed out since the 
early settlement. Opposite Stag Island on a 15 to 20 foot bank I found two large trees, 
apine and an oak, lying with tops in the current, having just slid down the bank. 
Cnlier branches of small trees were visible above the muddy water out to 50 feet from 
shore. These native trees have, with their roots, acted as a protection to the bank, 
■and still act in places, the greatest erosion occurring where the banks have been 
cleared and roads or cultivation brought too near the bank. The lower banks were 
originally covered with a dense undergrowth, upon which when cleared and plowing 
brought near the banks the destructive results of surface water from the sloping 

§ round are evident. So, also, along the highways, as witnessed by myself on the 
th, the water from the fields follows the wagon tr^ck and leaves it at intervals, with 
destructive results to the banks and roads. The highways, for the great part, are 
not properly worked. There should lb© ditches with proper sluices for leading this 
water across the road. 

Wherever the remains of an old lumber-mill or dock are found, there the bank of 
many years ago still remains, but it is cut away immediately above and at a greater 
distance below. When a stump or log has lodged along shore there is found a 'por¬ 
tion of bank standing out towards it, and where there has been a large amount of 

gravel or stone in the capping stratum there is formed a sort of riprap which protect* 
well at the water-line. 

The stage of water this season and last has been unusually high, so the water-line 
has been above the sandy or gravelly beach, and the waves nave acted more directly 
upon the clay. 

Up to the 8th I had not seen the roil extending more than 200 feet from shore, and 
in the morning the roil of the previous day had generally settled. On the 8th, under 
a heavy rain and a northeastern gale, the bank was greatly washed, aud the roil at 
East China extended, at dusk, about 20 rods Irom shore. 

The present protection, for most part, must be considered of a very temporary na¬ 
ture. Log's, stumps, brush, and sawdust are thrown in along shore. In some casee 
the brush is piled with system. Slabs cut 4 feet long aud corded upon stringers along 
the bank, and again loaded down and bound with stringers, form a few years 1 protec¬ 
tion in places. A little stone riprap is found. 

A boom of logs above Marysville protects temporarily 2 miles of bank. The most 
recent and expensive protection has been of piles with stringers and close sheet-pil¬ 
ing, back-drefiging being done about 8 feet in front, aud the earth thrown back over 
the piling to form a bank. This may be quite permanent, but generally there is too 
much timber t-o rot above the water-line. 

Iu considering the extent of erosion I omit these attempts at protection and esti¬ 
mate the bank as being eroded for 18 miles of the 28 miles of main river, at a rate 
of 1 foot per year on a bank of 8 feet in height. This would give an annuat.1 ero¬ 
sion above water of eight twenty-sevenths of a cubic yard for every foot of distance, 
or 28,100 cubic yards for the 18 miles. It is a known fact that the channel of a river 
is eroded more upon the west side than upon the east. It is believed that the channel 
of this river is following up the caving of the banks. 

If we estimate that the 30-foot channel is approaching the hanks at one-half the 
rate of the bank erosion, knowing, as is approximately shown by the charts, that this 
30-foot channel iB now at an average distance of acout 300 feet from shore, we shall 
have approximately a section a tenth of a foot in thickness and 300 feet wide for 
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even foot of horizontal erosion at the bottom of the channel, or an annual amount 
of 62,800 cubic yards for the erosion under winter. This would be an erosion of about 
one-twentieth of a foot (or three-fifths of an inch) in. thickness per year on the in¬ 
clined bed, and does not seem to me to be too great an estimate. It is, however, 
in quantity nearly double that above water. The left (or Canadian) bunk of the 
river in also undergoing erosion, as was observed by myself and as I was told by 

others living upon that bank. Mr, James Dansou, ex.member of Parliament, email.. 

mates that four-fifths of that bank is undergoing erosion, principally from the ac¬ 
tion of waves caused by the prevailing west wind. 

The Ontario Government has been urged to protect the highways upon the banks 
on the ground that the Government owns the banks. 

The river in consequence of erosion is widening and must be becoming of less 
depth. Thera is very little deposit of sediment along the banks, but there may be 
more upon the middle ground, which seems to be growing in extent. The middle 
ground has been used as a place of deposit for dredgings of harbors. . 

In studying the roil from the storm of the 8th, I found at evening that the roil 
from the banks extended less than 400 feet from shore, while the main portion of the 
river remained clear as usual. At day light the next morning at Sain t C lair the whole 
river was seen to be deeply colored with roil. The morning of the 9th was very calm, 
the storm being entirely over. At 9 a. m. I took a steamer for the Saint Clair, Flats, hop- 
ing to get ahead of the roil, but the inspector at the canal and the fishermen told 
me that it was at the canal at daylight. The fishermen understood this roil to come 

directly.from Lake Huron, and that there wonld be no good fishing for two or three 

days, or unti 1 this roil had cleared from the lower end of Lake Huron. On the 10th 
1 crossed over by row-boat from the canal to the mouth of the north channel. The 
roil was everywhere about uniformly distributed except in a bay below Dickinson's 
Island, where it was clearer from the effects of a stream coming in from the island. 
The effects of bars at the mouths of channels, in forcing the water to leave the chan¬ 
nels at all points through the grass and rushes and thus distribute the sediment on all 
parts of the flats, was very evident. 

On the II th, at 4 p. m., I took from the south channel in clear glass quart.bottles, two 

samples for examination. The one was from a depth of 40 feet, ’ where the channel was 
46 met deep; the other from near shore, and from only 1 foot below the surface. 
There was no difference in the appearance of th© two, each having the same milky 
white appearance. Earlier the roil had been more dense and of a. yellower cast. 
The one from a 40-foot depth I have evaporated down after letting the sediment set¬ 
tle well, and with a siphon drawing off two-thirds of the water. The result is a light 
colored ©lay, which adheres very firmly to the glass, in weight If grains, as deter¬ 
mined by an analytical chemist. The quantity of water flowing through the Saint 
Clair River, as determined by the United States Lake Survey, is 233,726 cubic feet per 
second. (See the Chief of Engineers' Report for 1868, page959.) This is a little more 
than 7,000,000 quarts per second. One and two-thirds grains multiplied by 7,000,000, 
gives five-sixths of a ton for the sediment per second, and 72,000 tons for a day. The 
roil continued more than four days, and had a greater intensity during the first two 
days than at the time the samples were taken. If, then, we take three days at 72,000 
tons per day we do not overestimate, and we have 216,000 tons or 148,000 cubic yards, 
allowing 1*4 cubic feet for clay^to the tomfor three days. The sediment then from a 
single storm on the lower end Of Lake Huron is greater than that from the right bank 
of the Saiiff Clair River in a year, and this entire sediment of Lake Huron, as com¬ 
puted, is deposited in the still waters of the flats and Lake Saint Clair. A thin roil 
at noon on the 13th was found to extend about 6 miles below the lower end of the 
ship-canal, but it is uot probable that any great amount of the sediment found its 
way to the center of Lake Saint Clair. In Appendix G, page 281, of the Report of the 
Mississippi River Commission for 1883, it is shown that in the Mississippi River “the 
bends have moved down-stream j the islands have moved down-stream; the prepond-* 
erance of the movement of the river has been to the west.” 

An island is known by the older inhabitants to have existed opposite Saint Clair 
City, and to have been cut away principally by ice, and now there remains an exten¬ 
sive middle ground. We may hold that this island has “moved dowu-stream," and 
at least a portion of it fonnd its way to the ship-canal. 

CONCLUSIONS. 


I find that the right bank of the river is being eroded at a rate of over 75,009 
cubic yards per year, but believe that only a very small per cent, of this is carried 
across the swifter north channel to impair navigation in the south channel, cur in the 
iihip-canal; that the left bank is also being eroded. The heavier material no doubt 
remains along the river, find the tendency is to both widen the river and make it more 
shallow. I find that double the above amount of sediment was probably brought 
down directly from Lake Huron as a result of a single storm, and that the probable 
amount of sediment brought down b freshets in the Black, fine, and Belle riven ia 
greater than that from the right-bank erosion. This sediment, taken up by the lash- 
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ing waves of the lake and rushing currents of the rivers, is more firmly hold by the 
water and deposited where the injury to navigation would be greater than that fmm 
the right-bank erosion. It is certain that the northwestern portion erf: Lake Saint 
Char, including the mouth of the ship-canal, is being obstructed by sedimentary de¬ 
posit, but it is believed that time Bounces of obstruction are so many that the pmiw* 
lion of any one source would not relieve the necessity for the dredging of the chan¬ 
nels, and that the interest of the cost of thoroughly protecting the right bank of the 
Saint Clair River would more than pay the expenses of dredging from the channels 
that portion of the deposit due to the right-bank erosion. The protection which 
would at once nearly stop t he erosion must be such as to redeem a large part o f the 
shoal-water ground, and the system of dikes or wing-dams with riprap on the banka 
between would, I believe, be the most effectual. 

In my opinion, protecting the right bank of the Saint Clair River from erosion, on 
the ground that the sediment therefrom is injuring the navigation of Saint Clair River 
and Saint Clair Flats Can^l, is unworthy of improvement by the General Government. 

Very respectfully, your obedient servant, 

O. B. Whksi.br, 

General O. M. Pok, Assistant Engineer . 

Lieut, CoL , Corps of Engineers , U, 8 . A. 


REPORT RESPECTING 8URVET OP SAINT OLAIR RIVER A1VD 

CLAIR FLATS CANAL, MICHIGAN. 

t 

United States Engineer Office, 

Detroit , MichJanuary 30,1885. 

Sir: The examination and survey at the Saint Clair Flats Ship. Canal 

ordered by your instructions of November 21, 1884, have been prose. 

cuted as well as the weather would permit, but will not be completed in 

time to admit of an extended report to reach your office by the 1st Feb. 

ruary, the date fixed as the limit. Still, enough has been done to pro. 

duce immediate results, sufficiently in detail.to exhibit facts of a re. 

markable character. 

A comparison between the accompanying tracing of the survey of 
January, 1885, and u blue print 79 of the survey of January, 1883, shows: 

(1) That the channel at the lower approach to the canal remains prac¬ 
tically the same as at the time of the survey in January, 1883. 

(2) That therefore no considerable portion of the material brought 
down the river by the current within the last two years has been de¬ 
posited in this channel. 

(3) The two surveys (January, 1883 and 1885) being ice surveys, 

could be and were made practically.identical, and for a depth of 16} feet 

and width of 300 feet the difference between the estimates ba&ed upon 
the two surveys is less than 60 cubic yards in abont 28,000, or a quan¬ 
tity entirely within the limits of probable error. 

As it is contemplated to make the lower approach to the canal a little 
wider than the canal itself, the estimate heretofore submitted of the 
amount of material to be removed from this part need not be modified. 

It was for dredging 40,000 cubic yards, at 25 cents, $10,000. 

For lack of data at this date it is not possible to discuss the question 
so far as it relates to deposits in the canal and at its npper approach, 
bat it will be included in a report to be submitted hereafter. 

It is sufficient at this time to say that the necessity for any work of 
dredging in the canal, or at its upper approach, does not seem to be so 
pressing as at the lower approach. 

Very respectfully, your obedient servant, 

O. M. Poe, 

Lieut, CoL of Engineers, 

Bvt Brig . Oen. f 17. & ill. 

The Chief of Engineers, U. S. A. 
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SURVEY OP SAINT GLAIR RIVER AND SAINT CLAIR PLATS OAJCAL, 

MICHIGAN. ' 

'United States Engineer Office, 

Detroit, Mich ., March 6, 1886. 

Sir ; Under date of the 13th November, 1884,1 had the honor of sub¬ 
mitting a preliminary report upon “ Saint Clair River; examination 
and survey of the right bank from Lake Huron to Lake Saint Clair, 
to ascertain whether the erosion and wearing away of said bank is 
injuring the navigation of Saint Clair River and Saint Clair Flats Canal, 
by shoaling the channel and obstructing navigation therein, and to re¬ 
port estimates of expense for preventing such injury,” and expressed 
the opinion that as an abstract question there could be no doubt about 
Saint Clair River, Michigan, being “ worthy of improvement,” I also 

right bank of the river was comparatively iicisi, 

improve the navigability 
was u not worthy of improvement.” 

I recommended a winter survey at, the canal, for the purpose of de. 

terinining, if possible, the rate of deposition of eroded or transported 
ilia and this was jap by letter from the office of the Chief 

of Engineers, dated November 21, 1884. It was not until after the mid- 
dle of January, 1886, that the ice was in suitable condition for a proper 
survey. 

The surveying party, under charge of Assistant. Engineer B. H. 
Muehle, reached the canal on the 21st, and immediately entered upon 
the work, coin it on the 31st. A copy of Mr. Muelile’s report, 

dated February 27,1885, is hereto appended. The report of Mr. Muehle, 

taken in connection with that of Mr. <1.1, B. Wheeler, transmitted with 

preliminary report of November 13,1884, seems to exhaust the sub¬ 
ject, as far as concerns the effect produced upon the navigation of the 
canal by the erosion of the right bank of the Saint Clair River. 

The special report transmitted by me under date of January 30,1885, 
deals with the condition of the channel at and bellow the lower end of 

h 

the canal, and requires no modification. 

To the estimate therein made it is ouly necessary to add the cost of 

channel. The auautitv to be removed is in 
cubic 

The estimate then 

910, ooo 
2,000 
1,200 








For dredging at the lower end of the canal, 40,000 cubic yards, at 
For dredging at the upper end of the canal, 8,000 cubic yards, at 
Add 10 per cent, for contingencies.... 


m m m m m mm 




m m m 


Total....... 13,200 

It seems to be beyond question that the cheapest way to preserve the 
channel across Saint Clair Flats is to maintain the present canal and 
to remove, by dredging: from time to time, the accumulations above and 
below it. 

The cost would be but a small proportion of what would be required 
to protect the right bank of Saint Clair River, and such protection 
would only be remedial in a comparatively small degree, for we would 
still have the much greater accumulations due to the sediment from 
Lake Huron, and the erosion the-Canadian side of the river to 
take care of and remove. 
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In ease it be deemed best to print this report, I have to request that 
it be considered as including; all tbe papers on the subject, beginning 
with my report of November 13, 1884, and ending with this. 

Very respectfully, 


O. M'„ Poe, 

Lieut Col. of Engineer8^ 

Bvt. Brig. GenU. 8. A* 

To the Chief of Engineers, U. S. A. 


OK MR. B. H. MUEHLK, ASSISTANT ENGINEER. 



United States Engineer Office, 

Detroit, Afich., February 27, 1885. 

General: On the 2fith day of December, 1884,1 received your instructions to ** pro¬ 
ceed to Saint Clair Flats Canal,” there to “make a survey showing the condition of 
that improvement, especially of 
and, if possible within the limit 
the approach at the head.” 

In obedience to these instructions, I proceeded, on the 21st day of January, 1885, 
via Algonac, to the head of the Saint Clair Flats Canal, and took quarters at the 
upper light-house. Commencing operations at a [miut 7,000 feet south of the head, 
and near the lower end of the canal, soundings were taken through holes cut in the 
ice for the purpose, on lines at right angles to the inner face of the west dike, 25 feet 
apart, and on each line every 20 feet, in such manner that each point of sounding on 
one line was located opposite the center of tbe space between two soundings on the 
next adjoining lines. On this plan an area extending from the starting point out 
into Lake Saint Clair, a distance of 2,000 feet, and 300 feet wide, was sounded, which 
covered the shoalest part of the channel entrance. From thence the lines of sound¬ 
ings were run 50 feet apart, and the points on each line 20 feet apart for a distance of 
1,000 feet, and 50 feet apart for a further distance of 750 feet along the axis of the 
channel, where the deep water of the lake was reached and Bounding disoon tinned. 
On each side of the 300-foot channel, which is equal to the width of the canal, the 
lines of soundings were extended every 50 feet, so as to widen the area examined 
to 500 feet, or 250 feet on each side of the axis of the canal as extended into Lata# 
Saint Cair. 

The soundiugs thus far taken were reduced to standard low water and platted, and 
a tracing of this portion of the survey, together with an estimate of quantities of ma¬ 
terial required to be removed by dredging to afford a uniform ebanuel depth of 16 feet, 
was forwarded to you under date January 28, 1885. 

The funds available being far from exhausted, the sounding of the channel between 
the canal dikes was continued from the starting point to the bead of the canal, on 
the plan first above described, and extended 750 feet beyond the head or until deep 
water was reached, at the junction with the old south channel of Saint Clair River. 

Tlie field work was completed January 31,1885, about fi.500 soundings in all having 
been taken, and after discharging tbe party I returned to Detroit on that day. 

This survey was made in connection with an examination and survey of the right 
bank of Saint Clair River, from Lake Huron to Lake Saint Clair, required by the 
river and harbor act of July 5,1884, and with special reference to the question whether 
“ the erosion and wearing of said bank is injuring the navigation of the * * * 

Saint Clair Flats Ship-Canal by shoaliug the channel and obstructing navigation 
therein.” 

In order to determine whether, and, if any, how great, a change has taken place in 
the level of the channel bottom during a giveu period, the soundings were taken as 
nearly as possible on the same lines and places which were sounded in January, 1883, 
under the direction of Maj, P„ II. Farquhar, Corps of Engineers, U. S„ Army, (a map 
of which survey is on file in your office). Thus a close comparitwn of the depths of 
water given as the results of the two surveys is aftorded and the chan, es which have 
taken place in the channel bed during tbe past two years may be described as follows: 

1. The channel entrance at the head of the canal is obstructed by two shoals, one 

ex ten d it ng fro m t h e head of each of the di kes in a northerly or u p.stream di section, 

and ihe bottoms of the slopes of which shoals encroach upon the channel of 16 feet 
depth in a manner to contract the width of such navigable channel to only 100 feet at 
a distance of about 300 foot above the heads of the ©anal banks. This contraction of 
the channel entrance was found in 1883, and appears to have changed but little within 
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the last two years, as shown by the accompanying sketch.* While the width remains 
substantially the nam*\ the depth of this reach lias increased quite perceptibly, as is 
indicated by the changed position of the 17-foot, curve of the old south channel at 
its intersection with the channel of entrance to the canal. The shoal which projects 
from tie head of the west dike of the canal has retained the same proportions during 
the last two years, while the easterly shoal shows accretions upon its northerly end, 
which, however, do not encroach upon the navigable channel along the axis of the 
canal entrance. 

The cubic contents of the two shoals, as shown by the surveys of 1883 and 1885, re¬ 
spectively, including an area hounded by parallel lines, which are continuations of 
the inner faces of the canal banks, have been computed and illustrate the changes 
which have taken place within the last two years, as follows: 


Shoal. 

1883. 

I 

1 1885. [ IJUSTMM, 

1 

1 t 

Bast Shoal • + m u m m m m m •«■•••• rnmmmmmmmmmmmm •*•••»* 

li?il ©lit Shoal •■»•<• •••«■•<■ •■•••• • ■» • m m m m m m m • m * w<Bia , Ma , wl | a , a , V)IBWIIail|k(|tat . „ # 

• 

Cub. yds. 
4,140 
1,885 

Cub. yds . 
5,520 
h 917 

Oub. yds. 
1,374 
32 


The peculiar shape of the portion of the river bottom which includes the aocretion 
during the past two years should be noted. It consists of a succession of sand waves 
with their crests at right angles to the axis of the channel, sloping gradually and 
uniformly upwardly toward the canal entrance and dropping abruptly on the down¬ 
stream side at intervals of 40 to 50 feet. This formation of the bottom has been fre¬ 
quently observed while sounding in summer time from a boat floating with the car- 
rent, and is clearly illustrated in the appended sketch * showing the result of the 
survey just completed. During the last few yearB it has been discovered that a new 
channel has cut through the marsh from the east shore of the south chauuel in a 
southerly direction immediately behind the east shoal and east dike of the canal. 
While, therefore, it appears probable that the gradual increase in the length of thin 
shoal up-stream is due to the effect of seas running from the lake through this new 
channel during southerly gales, which, when meeting the river current, deposit sand 
carried in suspension in the form indicated, yet this does not preclude the possibility 
that a portion, if" not all, of the accretion may have been brought down with the 
current from the upper reaches of the river. In 1873- , 74 the channel was deepened 
to 10 feet, dredging a width of 200 feet, 100 feet each side of the axis of the canal, 
and the encroacnment of these shoals upon the improved channel are therefore only 
about 50 feet at the narrowest portion; hence, the obstruction to navigation at this 
point is but trifling and may readily he removed by dredging. The restoration of the 
200-foot channel will involve but a nominal expenditure, and the cost of removal of 
both shoals to a depth of 16 feet of water, between parallel lines 300 feet apart, as 
shown, may be estimated at less than $2,000. 

2. The area hounded by the two dikes forming the canal, which is 7,221 feet long 
by 300 feet wide, includes a central channel of 16 feet depth and 200 feet wide, and on 
each side a sloping bank 50 feet wide which represents the remains of the original 
13-foot channel made at the time the canal was built. The survey of 1883 clearly 
shows that the 16-foot channel daring the ten years of its existence remained in a 
remarkably good condition, excepting a slight caving in of the banks, more especially 
on the west aide, and there appears to be no important change in the channel bottom 
during the last two years. Both surveys show a greater depth of water than 16 feet 
in the upper reach, and a corresponding amount of shoaling near the lower end of 
the cam It is believed that the disturbance of the channel banks is caused prin¬ 
cipally by the action of the waves or swells produced by passing steam vessels, and 

this theory is doubtless correct, for it will be observed upon examination of the sound. 

ings taken, that in close proximity to nearly every shoal spot or area a corresponding 
hole or depression in the canal bottom may be traced, ana this formation be ascribed 
to the action of the screws of vessels of heavy draught. 

The crests of these swells often rise to the height of the dikes of the canal, and, 
with other causes, have drawn the sand through the revetment. This withdrawal of 
the filling of the dikes has been observed for several years, and the cavities caused 
thereby have been refilled with cedar bark and marsh--sod. Estimating the amount 
of sand drawn into the canal by the quantity of filling used to replace it in the bank, 
their© must have been 6,875 cubic yards of sand added to the slopes of the channel 
during the seasons preceding the year 1881 alone; and as there are cavities of almost 
equal number and size along the inner face of the dikes lit the present time, a propor¬ 
tionate quantity ©f sand has doubtless been added since. Nevertheless, the recent 


• Sketch omitted. 
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Within the limits of the areas sounded in 1883 and 1885 it in impassible to gits the 
extent of the shoals In a direction at right angles to the axis, both east and west of the 
channel; hut the figures given shove 'indicate that ban have formed on eaeh undo of 
the channel entrance, which accretions have groin and exp an tied on the lines of the 
dikes on an average distance of about 840 feet in fifteen yearn. 

Comparing these deposits at the month of the canal with the shoals which have 
formed at the outlets of the various other channels comprising the Saint Clair River 
delis, a great similarity is apparent; and it is lair to assume that the artificial oat- 
let formed by the Saint Clair Flats Canal has carried, and does carry, its proportion¬ 
ate share of sand in suspension which may be brought down by the river current 
from the headwaters of the Saint Clair or from Lake Huron. 

But the results of this snrvey r as well as that of 1863, tend to prove that the 16-foot 
channel dredged in 1873-74 has not been seriously obstructed by the growth of these 
sand-bars, and that a good and straight channel of 15 feet de th and nearly 200 feet 
wide has been, and still is, available for safe navigation. The obstr ictions shown 
extend from'the ends of the dikes a distance of about 1,700 feet into the lake. Beyond 
that point there is a 16-foot channel, varying in width from 150 to 200 feet. It is bo- 
lie vd that this channel is kept open in c msecnence of its almost constant nae by 
steam-vessels and tow-barges moving in both directions etween the deep water of 
the lake and the canal entrance; and when the difficulty is taken into ooDiddentioa 
which is encountered by all vessels, bat more especially steamboats with a number of 
barges in tow, while trying to enter the canal in foggy weather, or with a beam wind 
or under a gale, it is surprising that the channel remains in each fair condition. The 
shoal areas close to the month of the canal were probably cansec by veascJa entering 
under difficulties, as described, meeting others in this narrow cat running in an op- 

C ite direction, and which, while trying to avoid collisions, come in contact with the 
ilk ill of the cliiininel in a manner to transfer quantities of sand from the dopes to the 

channel-bed. 

The effects of the blockade occurring in the h utter part of October, 1884, in this 
locality, and which lusted several days, during which time a number of large Teasels 
were atyiround upon the banks of and the shoaJfi in the channel, may readily be tame: 
upon the map of the survey. 


may readily be tamed 


A number of hole# in the river bottom are shown where the vessels were stranded, 
with adj oining mounds of Hand evidently thrown up by the wheels of the powerM 
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a manner to seriously 



tugs and steamers in the efforts to extricate the vessels from their perilous position. 
This theory is borne out by the fact, which is fully established by the surveys of 1883 
and 1885, that the cubic contents of these she lls within parallel lines 300 feet apaiii 
are shown by computation to be essentially the same, being estimated at 27,980 cubic 
yards in 1883, and 27,923 cubic yards in 1885. 

The conclusions which may be drawn from the foregoing statement of the result of 
the examination and survey are briefly summed np as follows: 

(1) That a portion of sand and sediment which is carried in suspension by the cur¬ 
rent from the right bank to the Saint Clair River and Lake Huron finds its way through 
the canal and is deposited in Lake Saint Clair. 

(2) That, nevertheless, the dredged channel above, through and below the canal 
is not obstructed by this movement of sand and sediment m 

with safe navigation. 

That this channel is kept open by the action of the agitation produced by 
steam craft and other vessels almost constantly passing through the canal during the 
season of navigation. 

(4) That the shoals found in the narrow channel entrance at the month 
canal are caused principally by vessels passing each other, and compelled to run 
to the hanks of the cut to prevent collision ; also 
foggy or stormy weather and unable 
dentally, by vessels gettiug agro 
and consequent blockade of the c 

(5) That the remedy for these obstructions to the safe navigation of the channel 
entrance lies in dredgin g the same a widfch of at least 300 feet, or in an extension 
lake ward of the canafdikes, or both. 

Very respectfully, your obedient servant, 

B. H. Muxhue, 
Assistant Engineer, 

General O. M. Poe, 

lAmt. Col, of Engineers f U, 8, A, 
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IMPROVEMENT OF HARBORS ON LAKE ERIE WEST OF BUFFALO, WITH 
THE EXCEPTION OF THE HARBOR AT ERIE-IMPROVEMENT OF SAN¬ 
DUSKY RIVER. 


REPORT OF MAJOR L. COOPER OVERMAN, CORPS OF ENGINEERS , OF FI. 
CER IN CHARGE , FOR THE FISCAL YEAR ENDING JUNE 30,18d5, WITH 
OTHER DOCUMENTS RELATING TO THE WORKS, 



MonroelHarbor, Michigan. 
Toledo .Harbor, Ohio. 


Port Clinton Harbor, Ohio. 
Sandusky City Harbor, Ohio. 
Sandusky River, Ohio. 

Huron Harbor, Ohio. 
Vermillion Harbor, Ohio. 


S. Mouth of Black River, Ohio. 

9. Rocky River, Ohio. 

10. Cleveland Harbor, Ohio. 

11. Fairport Harbor, Ohio. 

12. Ashtabula Harbor, Ohio. 

13. Conneaut Harbor, Ohio. 

14. Dunkirk Harbor, New York. 






Cleveland, Ohio, for opening* and improving the channel known as the old 

“ river bed ” of the Cuyahoga River. 


United States Engineer Office, 

Cleveland , Ohio, July 25, 1885 

General : I have the houor to transmit herewith the 
of the works of river and harbor improvement under my 
year ending June 30, 1885. 

Very respectful^, your obedient servant, 

L. Cooper Overman, 




The Chief of Engineers, U 




# 


M M i 


PROVEMENT OF MONROE HARBOR, MICHIGAN. 

The harbor of Monroe, Mich., is situated at the extreme westerly bend 
of Lake Brie, about 1£ miles west of the old month of the Raisin River, 
and about 3J miles from the town of Monroe. 

This improvement was commenced in the year 1835, at which time the 
Raisin River was considered an important stream, and Mouroe was a 
plhce of some prominence. The plain of improvement consisted in 
straightening the river and making direct connection with L ike Erie 

139 ENG 2209 
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by a canal 4,000 feet long and 100 feet wide, through a sand peninsula. 
A description in detail of the operations heretofore carried! on for the 
improvement of this harbor will be found in Annual Report of 1880 and 
188 L 

OPERATIONS DURING THE FISCAL YEAR. 


No work in progress during the year, as there were no funds. 

The whole amount appropriated for this harbor to date has been 
$213,515.27, all of which has been expended. 


PRESENT CONDITION OF THE HARBOR AND PROPOSED PROJECT OF 

IMPROVEMENT. 


An examination of this harbor 
from the docks at Monroe to the 14 






but the bar in lake beyond end of 

a least depth of 8J feet for 
The following depths were found 




August, 1883 
curve in the lake. 

from lake to 
increased 
short distance. 

August, 1883: 



sound 







Least depth of water in channel entering the harbor....... 10£ 

Least depth of water in United States canal ....... 11 

Least depth of water in channel from United States canal to city canal ...10 

Lfust depth of water through the city canal. 13 

Least depth of water in channel from city canal to docks . 10 

.Least depth of water in channel in front of lower docks....................._10 

Least depth of water in channel in front of upper clocks. 8 


Tine piers and revetment of canal are generally in bad condition, and 

portions of the piers below ordinary low water ares badly rotted. Gen. 

eral and thorough repairs will cost, according to' previous estimates, 
about $20,000, but such an expenditure is not deemed necessary at 

present, as the commerce seeking this harbor is insignificant. 

A small annual expenditure, say $1,000, will, in my opinion, ke«p the 
piers and revetment standing until commercial interests in the future 
shall require more extensive repairs; but as there lias been no annual 
repairs since 1883, an estimate of $4,000 is made for same for fiscal year 




§ • 






the fourth order on the outer end of the west 
of defense is Fort Wayne, 30 miles distant. The amount of 
the eleven months ending May 31, 1885, was $61.61. 

|17,409. 

There were no exports. 

Twenty-six vessels, with an aggregate tonnage of 4 
five vessels, with an aggregate tonnage of 3,918 
months ending May 31, 1885. 


nearest work 
collected daring 





and twenty- 
eleven 



The last river and harbor bill (act of July 5,1884) made no appropria¬ 
tion of funds for this harbor; hence no repairs can bemadeduriugthe 

fiscal year ending June 30, 1,8815, and this delay.will increase the amount 

to be done over the proposed annual expenditure. 


Money statement 

Amount (estimated) required for completion of existing project........ $20,000 00 

Amoun t that can be profitably expended in fiscal year ending Juno 30,1887 4,000 0© 

Submitted in compliance with requirement of section 2 of river and * 

harbor acts of 1866 and 1867, 
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IMPROVEMENT OF TOLEDO HARBOR, OHIO. 

I 

The city of Toledo, Ohio, is situated at the mouth of the Maumee 
River. The Maumee River empties into Maumee Bay at a point by way 
of the channel about 7 miles from the deep w ater of Lake Erie. 

A history of the operations carried on in past years for the improve¬ 
ment of this harbor will be found in the Annual Reports for 1880,1881, 
and 1883. 

The present channel, which is 250 to 300 feet wide at the angles, with a 
depth of from 15 to 17 feet at ordinary low water, has been obtained by 
sixteen appropriations, averaging $43,670, and an annual average ex- 

320. It is probable that similarly large appro- 



penditure of about 
priations will have to 
annual 

quired, which 

the demands 
The present 
gain increased depth, prov 
to 200 feet at bottom and 
channel through Maumee 








widening to 250 
16 feet 




1880, so as 
surface and 
the natural 


OPERATIONS DURING 


FISCAL YEAR. 




At the beginning of the fiscal year $7,643.09 was available, and the 
act of July 6 , 1884, appropriated $20,000 for this harbor. No work was 
in progress, nor were any contracts in force. As early as practicable 
contracts were made for dredging the natural channel to the extent of 
the available funds. Two contracts were entered into; one with 
French, of Fulton, N. dated September 4, 1884, for the removal of 
100,000 cubic yards, mote or less, of mud, clay, sand, &c.. at 15f cents 
per cubic yard, scow measurement; the second, dated September 5, 
1884, with W. E. Rooney, of Toledo, Ohio, for the removal of 65,000 
cubic yards, at 14^ cents per cubic yard, scow measurement. 

Operations were commenced at once and continued until November 
22, when the unfavorable weather necessitated suspension until spring. 
Operations were resumed April 20, 1885, and continued until contracts 
were closed. Work under W. E. Rooney’s contract was completed May 
18, 1885, and a total of 65,068 cubic 
E. H. French’s contract was suspended June 
a total of 90,017 
both contracts was 

uhder these two contracts worked over 

deepening the channel, as it was not 
the ranges with the funds available. 

At the close of the season of 1885 the condition 
follows: 

First. From the Toledo City docks to the Manhattan Range a good 
wide channel, with a least depth of 18 feet. 

Second. The Middle Range, 5,760 feet long, had a., width from 170 to 
180 feet, and least depth of 16.6 feet iu dredged channel. 

Third . The Phe stock Range, 5,055 feet long, had a width of from 
192 to 240 feet (the latter width at the turns), and least depth of 16.3 
feet in channel. 

Fourth. The Carr Range, 11,580 feet long, with width from 120 to 210 
feet (at turns), and least depth of 16.3 feet in dredged channel. 

Fifth . The Turtle Island Range, 9,790 feet long and a width of from 











The dredges 

ranges with the ob. 

to deepen and 



the channel was as 
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60 feet across bars to 180 feet, aod least depth of 16.25 feet in the 
dredged channel. 

Sixth. The Outer Range, 7,800 feet long and a width of from 60 feet 
to 210 feet, with least depth of 16.4 feet. 

Full depth of 16J feet at all the elbows, and increased width given 
varying from 160 to 350 feet. 

All sound!ngs referred to the zero of the gauge. No complaints were 
made from vessel men or owuers during the season for want of greater 
depth in channel. Increased width was needed, and snags, &c., were 

complained of. The snag were removed from out of the.channel, but 

there was too much work needed to give the necessary depth to allow 
of anything but the minimum of width in some places, with the removal 
of only 155,000 cubic yards. 

A comparison of the condition of channel with that of close of season 
of 1883 shows a slight increase in depth, but a slight loss in average 
width of channel, which would indicate that with the removal of the 
annual deposits it will be necessary 

some seasous yet, in order to secure the full 
full width proposed 

The total amount appropriated to close of fiscal year for 

1866 has been $704,700, of which sum $704,446.19 has been ex¬ 
pended. The estimated cost of the present project, viz, a channel with 
a least depth of 16 feet at ordinary low water and 250 feet in width at 

surface, was $570,000; of this amount $510,000, to close of fiscal year, 

had already been appropriated. 

The balance of $60,000 yet to be appropriated will not complete the 

project as originally estimated, mainly from the lengthened period oon. 

eurned in doing the work for want of adequate appropriations. The 

estimate made in |87:2 (amended in 1880) contemplated large appropria. 

tions and consequently limited contingencies, whereas the appropria¬ 
tions have been small, requiring twelve years to obtain $510,000, and 
contingent expenses and the annual removal of the deposits of each 

winter.and spring have been repeated for these twelve years, so that 

they have absorbed at least $100,000 of the original estimate. It will 
therefore require at least $160,000 to complete the projected improvement 
of the natural channel through Maumee Bay, all of which can be 
pended in one season in dredging to deepen and 
channel through Maumee Bay.” 

of commerce to be benefited is very large and continues 

to grow in ‘ 
on this 

The commercial interests of Toledo have taken considerable interest 
of late in project for u straight channel” to Lake Erie, as approved by 

of Engineers iu 1872, and for which a resurvey and estimate of 
was made in 1881, under direction of Maj. John M. Wilson, of the 
Corps of Engineers, iu accordance with act of Congress dated March 3, 
1881. Two plans were estimated upon and discussed by Major Wilson 
in liis report. The first was for a .straight channel without revetment 
cup dikes and estimated to cost $823,813. The second plau was a similar 
channel, but with revetments and dikes estimated to cost $2,363,923 
Major Wilson, in concluding the discussion of the plans, writes as fol¬ 
lows : 

This second plan I look upon as the most satisfactory solution of the problem of 
properly improving the harbor of Toledo, Ohio. 

I fully agree with him in this conclusion, and if a “ straight channel 
to Lake Erie” be undertaken, it should be upon a plan which provides 
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for revetment and dikes, anil with the expectation of its costing: about 
$2,500,00©. In the mean time the present project, upon which $510,000 
has been expended, and for the completion of which it is estimated that 
1160 ,000 more will be required, should be completed, as under favorable 
appropriations it will be, six or eight years before tiie “ straight channel ” 
is available. 

The act of July 5, 1884, appropriated $25,000 to commence the work 
of making a straight channel for the Maumee River from its month to 
Lake Erie, in accordance with the second plan recommended by Major 
Wilson in report dated November 19,1881. 

This plan (as.before remarked) is estimated to cost $2,363,923, which 
amount includes item for contingent expenses amounting to $214,902. 
A work of such magnitude should not be commenced unless with a sum 



be obliterated by the elements before another appropriation becomes 
available. It was therefore recommended that the sum of $25,000 
be retained until further appropriations should make a sum large 
enough to properly commence the work. This was approved by the 
Chief of Engineers, and no operations were undertaken during the 
fiscal year ending June 30,1885, in connection with “straight-channel” 
improvement. 

If the project is to be earned out in accordance with the terms of the 
first appropriation, then the dredging and diking should be carried on 
together. Examining the details of the estimate w© find 21,000 linear 
feet of dike from Presque Isle Point, (mouth of river) to the neck of 
peninsula, to cost $232, ICICI, to protect the proposed channel to be 
dredged in the bay. This dredging alongside of this dike for full width 
and depth of channel is estimated at 1424, §78. If we allow for the re¬ 
moval of one-half the width and one-half the depth for the opening 
sea work, we should require, say, $106,000 for the dredging, which, 
added to the diking required, gives $338,000 as the sum necessary to 
properly begin the work upon the plan proposed. 

If, however, a departure could be made from the terms of the act 
makiug the first appropriation for the straight channel, it might be 
worth the risk to experiment with the small sumj[l per cent, of the 

on ill: h <e line of the “straight channel,” w.ithout revetment or dikes, would 


outneiineoi toe "straigntcnannei," wunour revi 
hold itsown, or to what extent it would “ fill in ” 
spring storms. The result is doubtful, but as tl 
cut to hold its own the risk is a fair one, for wit) 





diking necessary the cost is rapidly reduced. 

Further assuming $250,000 as the average annual appropriation for 
this work, (which sum is a liberal average as appropriations usually are 
made), it would take ten years to complete the project. The 
dredging alone could be done in three years with similar appropriations. 
As the channel would not be of much us© to commerce until completed, 
we should have the money invested from year to year for ten years 
lying idle, or equating the sums and times we would have $2,365,000 
idle for five years, which at 4 per cent, amounts to nearly $480,000. 
This sum added to the cost of dikes, &c., as per estimate gives $2, 203,- 
000, which capitalized at 4 per cent would yield $88,000 per year with 
which to maintain the dredged channel. This sum would pay for the 
annual removal from the new channel of the deposits of each winter 
and spring, to an extent equal to about one eighth of the whole amouut 


of material originally excavated to make the channel 
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As the early completion of the straight channel is a much-desired 
end, and as dredging gives a tangible result each year, it would seeni 
but a fair business proposition to secure the channel by dredging in 
three years at about one-third tie cost of the whole project, and em¬ 
ploy the interest, or a sum of money equal to the remaining two-thirds 
of cost, in maintaining by annual excavation the newly dredged channel. 

All of which would favor the expend.itnre of the first appropriation 

in dredging alone , provided a departure from the terms of the act of 
July 5, 1884, is admissible. 


Toledo iB in the collection district of Miami. There is a fixed white light of the 
fourth order on Turtle Island, and three sets of range lights for p^rts of the channel 

The amount of revenue collected during eleven months, ending May 31,1.885, was 

$14,858.79. 

The value of the exports was f701,151. 

The collector failed to give tine ▼nilue of the importa. One thousand two bn ndred 
and eighty-three vessels, with an aggregate tonnage of 450,001 tons, entered, and 
1,276 vessels, with an aggregate tonnage of 447,704 tons, cleared during eleven months 
ending May 31, 



Money statement . 


TOLEDO HARBOR, OHIO 


July 1,1884, amount available....,. „ 

Amount appropriated by act approved July 5, 1884... 


. 


<*> ♦ « m « m m • m » «#» • • 

>«i «i «n m m m m m m »■ » «* * m 


July 1,1885, amount expended during fiscal year exclusive of outstanding 
liabilities July 1, 1884. 


««* m » » 


nos «» m w m • ijiiii' soi* mo «» » m m ibbbp * m » mb* m • 


• » m * 0 ® » * *» 


July 1, 1885, amount available 


» » ♦ in m» « » «* m * wi <» » • m id «p id «d m m m m> «» m «» mo <■ «• id up <d up >» 


"ill »■ m m 


97.643 09 

20,000 00 

27.643 .09 

27,389 28 

. 


Amount (estimated) required for completion 
Amount that can be profitably expended in fiscal year en 
Submitted In compliance with requirements of section 
harbor acts of 1866 and 1867. 


ig project...- -.- 160,000 00 

ding June 30,1887 160,000 00 
of river and 


TOLEDO HARBOR, OHIO—STRAIGHT CHANNEL. 

Amount appropriated by act approved July 5,1884... 

July 1, 1885, amount available..... 

Amount (estimated) required for completion of existing project.__ 

Amount that can be profitably expended in fiscal year ending June 30 

1887. • » ■«» m . * 'tsi> iflflw • m m m m -m m » «■> m • » • * • m m bbbi mi m mo «■ 

Submitted in compliance with requirements 
harbor acts of 1866 and 1867. 


§25,000 00 
25,000 00 
2,338.923 00 


• m » Mi* m • m <w at ■«» up m at m> » m m at » m no* m 


IBS* • 'BBBP 


Abstract of proposals for dredging 130,000 cubic yards, more or less, of mud, clay, sand,4?., 
from the channel through Maumee Bay, Lake Erie, received and opened by Maj. L. Cooper 
Overman, Corps of Engineers, at United States engineer office, Cleveland, Ohio, at 12 
o’clock , woon, Saturday, August 23, 1884, under advertisement of July 25, 1884. 



1 

2 

SI 

3a 


L. P. 6c J. A. Smitb, Cleveland, Ohio. 
George Talbot. Buffalo, N. V... 

| W. E. Rooney, Toledo, Ohio... 






\ 


Sheldon & Buck, Toledo, Ohio . 


a,**, 


s 

6 


8 


Fitzsimmons & Connell, Chicago, Ill --- 

| Chicago Dredging aud Dock Company, by C. F. 

Crane, president,Chicago, Ill ....-.......... 

Edwin H. French. Fulton. N. Y-.............. 


Carkin, Stiekney 6c Cram, East Saginaw, Mich.. 


Rate per 
yard. 


Remarks. 


Contract awarded, subject to the 
approval of the Chief of Engi¬ 
neers, for 65,000 cubic yards. 

Bid iu formal. Guarantee not 
signed. 


Contract awarded, subject to the 
approval of the Chief of En- 
gi leers, for 100,000 cubic yards. 


1130.000 cubic yards. 





000 cubic yards. 
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* 

Abstract of contracts for improving harbor at Toledo, Olio, in force during fiscal year end¬ 
ing June 30, 1885. 


i 

Names and residences of contractors. 

m 

Date of con¬ 
tract 

Subject of 
contract 

1 . 

m 

i| 

•nil 3 

h 

41 

tat 

a 




Omts. 

EL EL French, Fulton, New York---.... 

Sept 4,1884.. 

Dredging.. 

1«I 

W. £. Rooney, Toledo, Ohio.. 

Sept 5,1884.. 

Dredging.. 

14! 


Remarks. 


Contract completed 
and dosed Jane 
9, 1885. 

Contract completed 
and dosed May 
1885. 


M M 3, 


IMPROVEMENT OF PORT CLINTON HARBOR, OHIO. 

Port Clinton, Ohio, is situated at the mouth of the Portage River, a 
fltream which rises in, the northwestern part of Ohio and empties into 
Lake Erie. 

A history of the operations heretofore carried on for its improvement 
will be found in Annual Reports of 1880 and 1881. 

The present project, adopted in 1875, consists of a pile revetment 967 
feet long, running from the north shore of Portage River opposite the 
town out into the lake, in a direction north 57° east. This revetment 
then inclines toward the north and extends 301 feet further, when a 
pile-dike commences, which will be prolonged a total distance of 1,200 
feet, out to a depth of 10 feet at the ordinary level of the lake. Parallel 
to this and 200 feet from it is an east pile-pier, which will be about 2,600 
feet long, its inner end resting on the south shore of the river. This 
east pier will be a simple pile structure of 2,450 feet; the outer 150 feet 
will be a stroncr nile-dike 12 feet wide. A channel 10 feet 




OPERATIONS DURING THE FISCAL YEAR. 



No work in progress during the year, as there were no 

The estimated cost of the present project, as submitted in 1875, was 
$122,000, a revised estimate being for $90,000. The project contemplated 
the extension of the pier and revetment to the 10-foot depth in lake at 
ordinary stage of water. 

The sum of $46,000 has been appropr iated and expended up to the close 
of the fiscal year ending June 30, 1884, but as the commerce of Port 
Clinton is small, and prospects for much increase in the near future air© 
not great, it is doubtful whether the expeud ture of the remaining 
$44,000 for the completion of the proposed project, under the revised es¬ 
timate, would be advisable. 

If it is decided to continue the improvement as proposed, the sum of 
$20,000 can be expended during the period ending June 30,1887, in pro- 
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longing the pier sand revetment. An examination of the harbor was made 
in September, 1883. The depth between the pier aud revetment-, wher¬ 
ever the same were parallel, was found to be good, averaging' from 10 
feet to 14£ feet; but at the elbows, where divergence occurs, the depth 
was only 8 feet. A bar has formed in lake beyond end of pier, with 
least depth of 7£ feet on crest*of bar. 

The last river and harbor bill (act of July 15, 1884) made no appro. 

priation of funds for this harbor, hence no work can*be done daring the 
fiscal year ending June 30,1886. 

Port Clinton in a port of entry in the collection district of Sandusky, Ohio. The 
nearest work of defense is Fort Wayne, 60 miles distant, and the nearest lighthouse 
,is at Green Island, 10 miles distant. 

The amount of commerce to be benefited by this improvement is small. For miles 
abo v e th e into ni t h of Port a ge K i ve r, and borderin g in pon i ts banks, are ext en si ve tracts 

of hard.wood timber, from which lumber, Btaves, spokes, &o., are made and seat to 

Port Clinton for shipment. 

The amount of revenue collected during eleven months ending May 31, 1885, was 
(15.25. 

There were no imports or exports. 

Twenty-six vessels, with an aggregate tonnage of 2,150 tons, entered, and twenty- 
one vessels, with an aggregate tonnage of l,t-98 tons, cleared during eleven months 
ending May 31, 1885. 

Thedeputy collector of the port states, “ that a very small part of vessels that trade 
n this port do not enter or clear, for they do not trade out of the district. 



July 1, 1884, amount available..... $29 38 

July 1, 1885, amount expended during fiscal year, exclusive of outstanding 
liabilities July 1, 1884 ...... 11 68 


July 1,11385, amount available 






17 70 


Amount (estimated) required for completion of existing project.......» 

Amount that can be profitably expended in fiscal year ending June 30,1887 
Submitted, in compliance with requirements of section 2’ of river and 
harbor acts of 1866 and 1867. 


44,000 00 
20,000 00 


M M 4 . 

IMPROVEMENT OF SANDUSKY CITY HARBOR. OHIO. 

Sandusky Bay empties into Lake Erie about 40 miles from its west¬ 
ern extremity. It is a natural harbor, containing an area of about 22 J 
miles, with a depth from 8 to 12 feet, protected on the north and north¬ 
west from the gales of the lake by a long, narrow peninsula, and on the 
northeast by what is known as Cedar Point. A full description of the 
operations carried on in past years for the improvement of this harbor 
will be found in annual reports of 1880 and 1881. 

The present project, adopted in 1880, provides for a channel 200 feet 
wide and 15 feet deep through the outer bar, and iu the bay up to within 
50 feet of the line of docks and then parallel to the docks, with a. width 
of 100 feet and depth of 15 feet. 

OPERATIONS DURING THE FISCAL YEAR. 

At the beginning of the fiscal year there was only a balance of 
t823.96. Mo work was iu progress nor were any contracts in force. 

The act of July 5, 1884, appropriated 120,000 for this har bor, only 
110,000 of which were decided as available. 
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A contract was made with Stang & Gill more, of Lorain, Ohio, dated 
Angnst 21, 1884, for the removal of 52,000 cubic yards of material from 
the channel through the bay and outer bar, to deepen same; at least 
15,0. 0 cubic yards to be taken from channel through the bar. Contract 
price 17£ cents per cubic yard. 

Operations were begun at once, and continued with a few slight inter¬ 
ruptions, until November 4, 1884, when the contract was closed. 

They removed a total of 51,941 cubic yards, which resulted in obtain¬ 
ing a good channel, with least depth of 15£ feet, but not of full width 
through all the ranges. The condition of channel was better than at the 
close of the season of 1883, showing an advance in the proposed im¬ 
provement over the annual “filling in.” The outer bar needs most 
attention where the full width has not as yet been obtained on account 
of the small appropriations. 

The total amount appropriated for this harbor to close of fiscal year 
has been $265,080, of which sum $254,450 




30, 1887. 

feet in depth of channel will be needed, to make it correspond with other 
important harbors on Lake Erie and with depth now carried through 
the Saint Clair Flats Canal. This increased depth, it is estimated, would 
cost $61,000 additional, making $81,000 required for this harbor, of 
which some $60,000 can be expended by the close of the fiscal year end¬ 
ing June 30, 1887. 

Like all the lake harbors where ft dredged channel is the method of 
improvement, the annual expenditure must be a large one to maintain 
the channel and remove the material which the winter and spring 
storms wash into the channel. 

In the act of July 5,1884, Hie following occurs in connection with 
Sandusky Harbor: 

Improving harbor at Sandusky City, Ohio: Continuing improvement, twenty thou¬ 
sand dollars; one-half of said sum to be expended in deepening the channel and the 
other half in the repair of existing works. 

Since 1855 there has been no work carried on by the United States for 

the improvement of Sandusky Harbor other than dredge-work. Pre- 
vious to and during 1855 a number of rough cribs had been located along 



or “peninsula,” 




protected Sandusky 


there 

There are 
of Sandusky City, and the 


work was “ nearly 
made towards 
cribs to be seen. # 

existing works ”*for improving 



harbor 



000 was not available. 

al amount expended during the year ending June 30,1885, was 
$10,194.03. 



Sandusky City Harbor is in the collection district of Sandusky Ohio. There is a 
light*house on Cedar Point, with a fixed white light of the fifth order, and three range- 
lights within the bay. Fort Wa 3 T ne, below Detroit, is the nearest work of defense. 

The amount of revenue collected during eleven months ending May 31, 1885, was 
$7,223. ‘23. 

The value of the foreign imports was $43,023 and of the foreign exports $30,708. 

I was unable to learn the value of the domestic imports and exports. 

The imports consisted of— 

Iron ore....... 

Anthracite coal 
Lumber ...... . 

Lath .......... 


...gross tons., 
.... ....do..., 

..feet.. 

.... .number.. 

M 

If 

. 


107,704 
32,994 
50,500, i 00 
3,325,000 
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Shingles ...... lumber . 5,995 f ftOQ 

Salt.................... .......................................barrels.. 45,000 

Grain....................... bushels.. 850,03® 

The exports consisted of— 

(oal ..............................____.................gross tons... 31,874 

Stone ......cords.. TOO 

Merchandise ............................................_ ....tons.. 12,000 

Lime........ barrels.. 37,000 

Eight hundred and seventy-eight vessels, with an aggregate tonnage of 222,723 
tons, entered, and eight hundred and seventy-three vessels, with an aggregate ton¬ 
nage of 215,803 tons, cleared during eleven months eliding May 31, 1885, 

The largest cargo that entered was 1,621 gross tons of iron ore ; the largest cargo 
that cleared was 1,578 tons of coal. 

The deepest draught of vessels entering or clearing was 15 feet 9 inches. 

Money statement 

1884, amount available . ............._...- 9823 96 

appropriated by act approved July 5,1884 ... 20,000 00 

20,823 96 

July 1, 1885, amount expended during fiscal year, exclusive of outstanding 

liabilities Jluiy Jl,j 1884 ............................................... 10,194 03 

July 1, 1885, amount available ......................................... 029 93 

1885, amount unavailable... 10,000 00 

Amount ( estimated) required for completion of existing project .. 10,000 00 

Amount thatcan be profitably expended in fiscal year ending June 30,1887 10,000 00 

Submitted in compliance with requirements of section 2 of river and 
►or acts of 1866 and 1867. 





Abstract of proposals for dredging 40,000 cubic yards, more or less, of mud, clay, sand, #-e.., 

from the natural channel through Sandusky Bay, and through the outer bar , to deepen 
earns, received and opened % Maj. L. Cooper Overman, Corps of Engineers, at United 
States engineer office, Cleveland , Ohio, at 12 o'clock noon, Tuesday, August 12, 1884, 
under advertisement of July 25,1884. 




4 


1 

1 Names and addresses of bidders. 

Rate per 
cubic yard. ^ 

1 

George Talbot, Bnffalo, N. Y. 

Sheldon, Bucks &Co., Toledo, Ohio ... 

Cents. 

24 

22 

i JL. P. Sc J. A. Smith, Cleveland, Ohio. 

21 

Wiliam E. Rooney, Toledo, Ohio. 

16 

Stang & Gillmore, Lorain, Ohio... 

17* 

Edwin H. French, Fulton, N. Y.. — 

. . - ..- — — JU„ 

, 25 


Remarks. 




■f- 


Contract en 



with Stang & Gillmore ; dated August 21, 


completed 




e 



M 


IMPROVEMENT OF SANDUSKY RIVER, OHIO. 

The Sandusky River rises in Richland County, Ohio, and after a 
very circuitous course empties in Sandusky Bay about 14£ miles from 
Cedar Point, where the bay empties into Lake .Erie. 

Fremont, the head of navigation, is 17 miles from the month of the 
river. It is a city of about 9,000 inhabitants, and the market place of 
a large and productive surrounding country. A history of the work 
carried on in past years for the improve men t of the river will be found 
in Annual Report for 1881. 
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The present project, adopted in 1880, provide fordrei ging a channel 
100 feet wide and 9 feet- deep through the various bar's betw«e»n the city 
of Fremont and the depth of 9 feet in Sandusky Bay. 

Major Wilson, Corps of Engineers,, the then officer in charge, in his 
annual report for 1882, writes as follows: 

I am satisfied that but little difficulty will be experienced in keeping ©pen at all 
times a good channel with in depth of 9 feet between Fremont and the month of the 
river; but the character of the materials composing the outer bar is such that I deem 
it exceedingly doubtful whether the channel lfliibcily dredged through it will remain 
open for any length of time. I feel sure that no permanent improvement can be 
maintained without an elaborate system of dikes, the expense of which would not be 
warranted by the present limited commerce of the port. 

OPERATIONS DURING THE FISCAL TEAR. 

Balance of appropriation under act of August 2,1882, at beginning 
of fiscal year was $628.47. 

No further ’appropriation has been made since, 
was too small to attempt any new work and was reserved tor some con 
tingeucy pending farther appropriations. 

No work was done during the fiscal year. 

There have been no complaints from vessel-men as to the condition 
of the channel, nor requests for additional improvements; hence it is 
assumed that the river in present condition answers all demands of the 
commerce navigating it. 

The estimated cost of the present project is 1144,000; of this amount 
,600 has been appropriated; $10,000 can be expended during the 
ending June 30, 1887. 

Total amount appropriated for this river to date is $51,600, of which 
sum $60,871.53 has been expended. 

The last river and harbor bill (act of July 5,1884) made no appro¬ 
priation of funds for this river; hence no work can be done during the 
fiscal year, ending June 30, 1887. 





Fremont, the head of navigation, is in the collection district of Sandusky, Ohio. The 
nearest light-house is at Cedar Point, the entrance to Sandusky Bay. Fort Wayne, 
near Detroit, Mich., is the nearest work of defense. 

The collector of the port of Sandusky, Ohio, in whose collection district is the port 
of Fremont, reports that daring the eleven months ending May 31, 1885, the business 
at the port of Fremont was so very small that it is not worth considering. 


Money statement . 



1, 1884, amount available 
July 1, 1885, amount available 
Amount (estimated) rei 
Amount that can be 


• • m • • 


im m m m 


«»»■»« m <m m m m 


• f» m « * « • m m m m « mm 


* s» 


m m 


compliance 
harbor acts of 1866 and 


existing 
year endii 
requirements of section 


m m Hum 


« • • II 



8628 47 
628 47 
22,500 00 
10.000 00 


M M 6 




IMPROVEMENT OF HURON HARBOR, OHIO. 

» » 

The Huron River rises in the northern part of Ohio, and after a very 
circuitous course empties into Lake Erie about 10 miles east of Sandusky 
City. For a history of the operations carried on in past years for the 
improvement of this harbor, see the Annual Reports of 1880, 1881, and 
1883. 

OPERATIONS FOR THE FISCAL YEAR. 

The act of July 6, 1881, appropriated $7,600 for this harbor, A con¬ 
tract was made dated September 5, 1884, with L. P. & J. A. Smith, 
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of Cleveland, Ohio, for repairs to piers and dredging, also modification 
to contract dated October 22, 1884, Operations were begun September 
5, with dredging from bar in lake beyond end of piers, 501 £ cubic yards 
of material were excavated, which removed the small bar which had 
formed, and restored the channel to full 15 feet depth. This dredging 
occupied only two days. 

Repairs to piers were commenced September 13,1884, ind continued 
with slight interruptions until December 15, 1884, when the contract 
was completed and closed. 

The following materials were used in the repairs: 


• • • ■ 


• • m m 


White-pin© timber 
White-pine plank.. 
White-oak timber.. 
White-oak plank.. 
White-oak piles 
Screw and washer bolts 
Drift bolts 
Tie-rods 


m m m m m m mm 


m m m m> 


® • p • • 


m m • m m m m m m m m m m m • 


m m m m ♦ • • m m mm k 8 » is ®« i § i » mm 


m » m 


m m m m m 


• • • m m m 


m <m m 


m m m m m m <m m 


• • m 


m • m m m 


m> m m m m m m 


m m 




• m m m m m 


• m m m 


m m m m m m m m m 


mm m m m m 


m m • 


m m m mm 


m » m ib m m m 


m nu m m • • 


m » « 


<• • • • m m m m m • ••»••• 

m m m m ■* m <m m m- m m m • • 


• ti|» W 


m tm 


m • * • • m 


mm m m m m m 


B. M 
.do.. 
.do.. 
...... do.. 

linear feet 
...pounds 
do., 
do 


• • 


55,829 
13,050 
20,668 
4. 124 
7,077 
4. 011 



* *• * • i* m * m 


• m ■» m 


m m m m 


m m m « « 


» m m> m * <*»« • • 


• • m * » « 


ib * «> *i » bi 


• .IB m 


m m iBt « Hit 


m m «si 


• «• at » m 




at m m 


m m> m> m 


m nit m «B 


F 
And 



stone. 

old United States 


w «» ip in m m » m bi up 


a at «t 

lil« 111 


ib ■» m 


m i» • mi « 


1,7 
1,181 
16f 

1:58 


Aft 

With the above materials, and necessary labor, the following work 
was done: 

One hundred and eighty five linear feet of west pier was torn down tol 

foot below low water mark and the “overhang” torn out to bottom of 

channel and then rebuilt with a pile-pier; 576 linear feet (not contin¬ 
uous) of the superstructure of west pier was repaired. 

Forty-eighth linear feet of pile-protection was constructed for channel 
face of east pier and 72 linear feet of pile-protection of same pier was 
repaired. 

Sixty-two linear feet of the shore breakwater at Inner end of west pier 
was repaired besides minor repairs to both piers. 

Total amount expanded during the fiscal year was 117,293.81. The 
piers were left in only moderate repair. 

The entire amount appropriated to date (June 30, 1885) for this har¬ 
bor has been $114,273.71, all of which has been expended except $213.07 
and has giveu a good channel with 15 feet at low water. 

An examination was made of this harbor in September, 1884* and 
showed a fair channel with least depth of 16 





secure 

As Huron is one of the best natural harbors on Lake Erie it will be 
proper, if the commerce of Huron increases to extend the piers, out to 
the 16 foot curve in the lake. 

siderable for docks and slips at this harbor with view to shipment of 
coal, &c. The records of the custom bouse, however, show that at 
present the amount of commerce to be benefited by further improve¬ 
ments at this harbor is small. The piers are in bad condition, and far¬ 
ther repairs are badly needed to prevent a serious breach between inner 
end of east pier and the land. 

The estimated cost of renewing the superstructure of the piers was 
$22,660; $13,566 has been appropriated, but owing to the extra repairs 
made necessary by the storms of 1883 and 1884, the estimate to com¬ 
plete the renewals should be $15,666 (rather than the remaining balance 
of $8,560), which increased amount can be expended during fiscal year 
ending June 36, 1887, in rebuilding superstructure, repairing piers, &c. 
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Huron Harbor is in the oollection 


of Sandusky, Ohio, Fort Wayne, Mich. , 


about 70 miles distant, is the nearest work of defense. There is a. fixed wiite light of 
the fourth order on the ou ter end of the west pier. 

The amount of revenue collected during eleven months ending May 31 t 1885, was 
$28.75. 

The value of the imports was $59,437, and the value of the exports was $55,280.20 
during eleven mouths ending May 31, 1885. 

Fifty-five vessels with an aggregate tonnage of 16,090 tons entered and cleared 
daring eleven months ending May 31, 1885. 

The dep uty collector reports that the greater part of the larger vessels doing busi ¬ 
ness at Huron lire engaged within the limits of the customs district, and are not 
obliged to enter or clear; hence are not recorded at the office. 


Money statement. 



1, 1884, amount available..... 

Amount appropriated by act approved Jaly 5, 1884 


m m tm m 


m m m 


m m m m m m • • m • ••••>«*>• 

m m m m •■*«s<iii!«i!iii» m m m m m m 


$6 88 
,500 00 


Jaly 1, 1885, amount expended during 
liabilities July 1,1884 ... 



year, exclusive of outstanding 


mm mm 


m m mt m ■ m 


July 1,1885, amount available 


* m «» iw m » m m m m » m m m • » 


in m ■» 


n ill m m in m « iip ps * 


Amount (estimated) required for completion of existing project.. 15,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1887 15,000 00 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


Abstract of proposals for repairs to piers and for dredging at Huron Harbor, Ohio, received 
and opened % Maj. L. Cooper Orerman , Corps of Engineers, at United States engineer 
office , Cleveland , Oil#, at 12 o 9 clock noon, Monday, August 25, 1884, under advertisement 
of July 25, 1884. 

[Approximate quantities.] 


L. P. & J"„ A. Smith, ' John Stang, Lorain, 
Cleveland, Ohio.* ; Ohio. 

i 


Materials 


2,443 linear feet, more 
driven and cur- 



1,33‘2 linear feet, more or 
for ties and baok logs 
78,930 feet, B. M., more or 
plank, including labor 
23,160 feet, B. M., more 
plank, including labor. 



m m m m m m 



* os m a 


m m m m 


or red elra piles 
per linear foot., 
white pine timber and 

.per M feet, B. M.. 

oak timber and 
..per M feet, B. ML, 


m m rn m » <* m. m m 


* m *» w 


1,620 pounds, more or less, iron tie-rods ..... per pound 
3,809 pounds, more or less, sorew and washer 
t^ottnd ................ ...... ....... 

4,150 pounds, more or less, drift-holts ...per pound.. 

44 oords, more or less, fasoines and brush.per cord.. 

155 cords more or less stone (filling).do — 

500 cubic yards, more or Less, dredging and removing 

material .per cubic yard.. 

912 pounds, more or less, wrought spike ... .per pound.. 


Totals 




mm mmumm-mm 


Price per 
unit. 

1 

Amount. 

tr 

Price per 
unit. 

i 

Amount. 

$0 29 

1 

*0 30 

$732 90 

24 

319 68 

25 

333 00 

33 00 

2,604 69 

34 00 

2,683 62 

30 00 

694 80 

40 00 

926 40 


72 90 

04 

64 80 

05 

190 45 

04 

152 36 

04* 

186 75 

04 

166 00 

3 00 

l 132 00 

8 00 

132 00 

5 00 

775 00 

5 00 

775 00 

70 

350 00 

* 50 

250 00 


41 04 

04 

36 48 


6, 076 78 

......! 6,252 66 


1 


* Bid not complete; no price for iron tie-rods and spike. Considered immaterial, and recommend 
award of contract, subject to approval of Chief of Engineers. 

The items of tie-rods and spike in bid No. 1 are calculated on basis of price for drift- 
bolts, viz, 4| cents per pound, and the aggregate thereby obtained for comparison 
with No. 2 bid. 
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Abstract of contracts for improving harbor at Huron, Ohio, in force during fiscal 

ing June 30, 1885. 


.Mamee and residence of 
ootilractorB. 


L. P. A J. A. Smith, 
Cleveland, Ohio. 


Modification 
eon tract. 


A 

& 


Sept. 5,1884 


11,1884 


Names and residence of contractors. 


J 

1 

s 

8 

O 

1 


a 

00 


Dredging, 
repairs 
ana con- 


I 

& 

a 

::u 

E 


L. P. A J. A. Smith, Cleveland, 
Ohio. 

Modification of itliove contract... 


iM 

» . 
Jri 

O S 

a*K 

g* 

5* 

2 oL 
* 


& 

ft 

-I M 


53 

ja 

E* 


I 


$33 00 |33 00 


» » -n *1 » inn 1 » a m «* • <B * 


A ft* 

*§ £ 

III -* f| - 

5 * 0 * 

.3 o 

t* 


£.S S 


II,4 f-J 

® a 

P** M 

S o 

2 &i 
► fct 

ipll 

■© . 
a 

cl o 

4 

22 


to 05 


1 

u 

ii 

is 

2 

Is 

ft* 

m 

■fa 

-SS 

2 

E* 

$30 00 

m m m m ® • • • 

$30 00 

ft- 

a# 

Pi 

«i> 

a 

• If! 

© 

2 0, 

g 

Q 

SU ! 

m 

Pi 

«»# 1 

? * 
P*o 
in a 
— a 

« a. 

1 

■it 

|0 04* 

i» 

>■» * W • • «lwr '*• 


1 f« 

?sl 

ft- 0 Jl 

C * ^3 

Jift g 




31? 

ja— 1 C 


' II 

* Is 

; #. =» * 

! 

i S&J 

1 5 s'© 

■i 41 


$0 


J 


t 


3f 






€) 5 
PI! 9 


2 . 


■as. 

9 

£ 

► 


is; o 

:|I a 
.£ S 

iii 

Sit 




Mi 


*1 50 


completed ini dosed, December 18,1884. 


M M 7. 




IMPROVEMENT OF VERMILLION HARBOR, OHIO. 

The Vermillion River rises in the northern part of Ohio and empties 
Lake Erie about 20 miles to the eastward of Sandusky City, 
history of the operations carried on in past years for the improve- 
ment of this harbor will be found in.Annual Reports of 1880 and 1881. 

The project of improvement, which was adopted in 1836, when there 
was a depth of less than 2 feet of water on the bar at the entrauce, and 

has been amended from time to time, as 
of commerce demanded deeper water, consists of parallel piers 
apart running out to a depth of 12 feet in the lake. 





OPERATIONS FOB THE FISCAL YEAR. 

At the opening of the fiscal year there was a balance on hand of 

f 915.08 for this harbor. E.o further appropriation was made during the 

fiscal year, and no work was done daring the year for want of sufficient 
funds. 

An examination of this harbor was made in November, 1884, which 
showed that there was a good channel with least depth of 12 feet from 
lake to town- landing. 

The proposed project for this harbor provides for opening a channel 
100 feet wide and 14 feet deep from lake to the lower end of the docks 
at Vermillion; this channel to be secured by removing about 2,000 cubic 
yards of rock and about 25,000 cubic yards of gravel, sand, shale, &c., at 
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an estimated cost of $15,000. The piers need further repairs, estimated 
to cost §2,000, making a total of $17,000 for the project. 

The sand is steadily encroaching around the ends of the piers into 
the channel, and to arrest the progress it will be necessary to extend 
the piers, say, 500 feet farther into the lake, at a cost of about $70,000. 
With the present limited commerce of Vermillion such an expenditure 
is not advisable. 

As but $3,000 of the estimated $17,000 for proposed project has been 
appropriated, and $2,084.92 of it expended in repairs , it is doubtful 
whether anything but the keeping of the existing construction in good 
condition should be undertaken until an increase of commerce shall 




require an increase 

The total amount appropriated 
of which sum $114 
The last river 




this harbor 



is $114 



a' 











harbor, hence, no work can be done durin 



fiscal 

Vermillion Harbor is in the collection district of Sandusky, Ohio. There is a fixed 
light of the fifth order on the west pier. Fort Wayne, Mich., HO miles distant, is 
the nearest work of defense. The amount of revenue collected during the eleven 
months ending May 31, 1885, was $6.50. Nineteen vessels, with an aggregate tonnage 
of 4,671 tons, entered, and t wenty vessels, with an aggregate tonnage of 5,12*2 tons, 
cleared, during eleven mouths ending May 31, 1885. The value of the import-6 was 
about $16,100 and of the exports about $700. 

The deepest draught of auy vessel entering the harbor was 13 feet. ' 

The imports consisted of pine lumber, laths, and limestone; the exports, 
ship-timber. 





July 1, 1884, amount available....-. -............. $915 

July 1, 1885, amount expended during fiscal year, exclusive of outstanding 
liabilities July 1, 1884 ..».«....»...................................... 6 40 

July 1,1885, amount available . . ««» m «® <q m m m m «> m m m m * • ■» «■> m m m m an a> an am » «i ai • an an • m m m m m m <m mt 908 <38 

Amount (estimated) required for completion of existing project.. 14,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1887 14,000 00 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 




Black River, Ohio, is formed by two branches, nearly equal in size, 
which, rising in Lorain County, Ohio, and flowing northward, unite 
about 8 miles from the town of Lorain, where the river empties into 
Lake Erie. 

A history of the operations carried on during the last fifty-four years, 
whereby the depth at the eutrance to this harbor has beeu increased 
from about 3 to at least 16 feet, will be found in annual reports of 1880 
and 1881. 

The project of improvement submitted in 1828, and amended from 
time to time as the demands of commerce called for an increased depth 
in the channel, consists of parallel piers, 200 feet apart, running out 
from the shore on each side of the mouth of the river to a depth of 
feet in the lake. 
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OPERATIONS DURING THE FISCAL YEAR. 


The act of July 5,1884, appropriated $10,000 for this harbor, making 
$10,151.57 available for the fiscal year. 

A contract was made with John Stang, of Lorain, Ohio, for repairs to 
piers. Work was begun-in September and continued until December 
20, when bad weather necessitated a suspension. Work was resumed 
May 20,1885, and contract closed June 20,1885, by exhaustion of funds. 

The operations under this contract consisted in renewing abont 656 
linear feet of the superstructure of the east pier, including new decking; 
in constructing 262 linear feet of pile protection to the channel face of 
west pier, and 225 linear feet of pile protection to the east pier; in re- 

at inner end of east pier; renewing 
repairing bad break iu west pier, and 
above and below water surface. 

The following materials were expended under this contract in the 
above repairs: 



• a • § 


m m • ms* 


m m m 


Ml' Mil Mil Ml» l» ill 


m * mb 4B m 


m m <m isii m ® si • m nnon- m * m « «K tit m m m m m m m m 


m m m w M»' mi m 


« m m m m * m m m m m m m «» 


m w *» m m «■ as w 


« m m m m « * 40 m w 


# SSD|. *» » m 


ISOS) 'lilt Mil » 'it IK' «» «s 


Pine timber 
Pine plank 
Oak timber 
Oak plank. 

Oak piles.. 

Stone... 

Brush . 

Screw and washer 
Drift-bolts 
Spikes .... 

Ajid such old material as could be utilized. 


MB' mi *«■*»«* mi m m • • • 1 ® • m mb m • m m m m 



Ms mb m m m 


■80s MSI' m» m M 01 


18801 4Ss> *0! son igggi 4SB mb <m ins mb* m mis isos m 


m m <ss» m «s» • • « sons * «► m» • 


BM 


an 'Sbb 


MB' MSB MSB 4101' 


• '«» 8008 18001 l« 


1 SGS 1 Ml 1 BBG 1 SGGl '000 'SB 8008 


B» ll»' ISSI MSS 


"000 0001' MSI 


MSB MB IBS SOU 


MS' MS 4101 Mil' Mi 


MSS MSS ISIS ISSS ISSI MB 


MB Mil 0 iOOOi MDS' 


MIS 0 MSS 


Ml. 'IBS" 'OSS' 


ISO' soil <«' MOS 40 ISOS 0001 MSI GOBI' 40B MSI 'BOS' MSI 'BOB 8001 MS' Mil 


MSI MSI 40 IBB m MB MSB MSI MU GOOt 00 • Mil BOOB MOB 'BOSS • 'SOS' SUB 


MSI Ml SOS Il» IIOBI" MSS 0008 MB Mi> 401 


MB "OB 


MB MB G» 10 'BOO 'SBB 4SB MSB MSI Ml 'SOS' 


OSS Mi 4111 'OB 'SOB 'OSS' 40 Ml" 


4GB iSSSl MSS ISO" SOS MSS' 1000" 'OSS' MSI lOSB GGB 'SOB 1001 «!« .SOB MS' MB MG' MOS MSI 4)1 1000' Mil' MB MS' 00B MB' » 


.do_ 

.. linear feet.... 

cords.. 

w . * do . w w m 

_pounds.. 

..... do.... 


MB MB MB 


SIS) • » "SB MB' MSS' 


MBS MB' 


MOS ODD m 


Ml" MB Ml m 


rn MSI Ml MB MS' Mi ISSB MSI MSB «' • 


92,451 

30,163 

4,372 

9,692 

179.38 

2 

1,746 

6.484 

1.968 


The whole amount expended under this contract was $8,478.73. 

It was found in April, 1885, that a slight shoaling of channel depth 
between the piers had occurred, and as the demands of commerce were 
pressing, authority was obtained to remove the deposits by dredge-work 
.at once. An agreement was entered into with Stang & Gilimore, of 
Lorain, Ohio, at the rate of 21 cents per cubic yard. Operations were 
begun May 2 and completed May 14, 11885. They removed 3,331 cubic 
yards of material and restored a good 16 foot channel between the piers 
from the lake to the ore docks at inner end of piers. The Cleveland, 
Lorain aud Wheeling Railroad Company also did some dredgitig near 
the railroad docks to restore the full 16 foot depth of chanuel. 

The total amount expended during the fiscal year was $10,151.21, 

a balance of 36 cents, so that no work will be practicable 






at this harbor 
special 
The w 






piers m iair repair, eon- 

aud giveu a good 


The present project provides for prolonging the west pier 180 feet 
and the east pier 120 feet, aud of reuewing about 200 linear feet of 
superstructure, at an estimated cost of $45,000. Of this amount 
$27,000 has already been appropriated, but unexpected repairs, made 
and to be made, will make it necessary to still provide about $30,000 
for completion of the existing project; $20,000 of same can be ex¬ 
pended during the fiscal year ending June 30, 1887, iu prolonging the 
piers and renewing the superstructure. Total amount appropriated for 
this harbor to date has been $210,138.73, of which sum $210,138.37 lias 
been expended, with which a good 16 foot channel has been obtained. 

The commerce of this harbor is increasing, and it is therefore im- 
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portant that the proposed extension of piers should be carried out at 
as early a date as possible, to prevent a recurrence of the shoaling at 
entrance of harbor. 

The whole amount required, $30,000, should be appropriated in one 
allotment, and it could be pro expended during the fiscal year 

ending June 30, 1887. 

Black River is in the collection district of Cuyahoga, Ohio. The commerce is in¬ 
creasing, and the harbor is destined to take high rank with the others on the lakes. 
Its trade i u coal and iron is dai 1, j becomi nig more val a able. It in the lake termi nus 
of the Cleveland, Lorain and Wheeling Railroad, which has direct connection 
the Ohio River. 

There is a fixed white light of the fonrth order at the outer end of the west pier. 
The nearest work of defense is Fort Wayne, Mich., 80 miles distant. The value of 
the imports was $282,988, and of the exports $574,938, daring the season of 1884. 

Ninety-six vessels, with an aggregate tonnage of 26,061 tons, entered, and 166 ves. 

sels, with an aggregate tonnage of 50,625 tons, cleared, daring season of 1884 (vessels 
engaged in the coasting trade). One hundred and thirty-six vessels, with an aggre¬ 
gate tonnage of 24,828 tons, entered, and 153 vessels, with an aggregate tonnage of 
28,222 tons, cleared, during season of 1684 (vessels engaged in 

Attention 





» 




30, 

Money statement . 

July 1, 1884, amount available.... $161 57 

Amount appropriated by act approved July 5, 1884....... 10,000 00 

10,151 57 

July 1, 1885, amount expended daring fiscal year* exclusive of oatstanding 
liabilities July I, 1884............ .................................... ID, 151 

July 1, 1885, amount available. 

j* 

oated) required for completion of existing project........ 30,000 (Ml 

an be profitably expended in fiscal year ending J nue 30,1887 30,000 00 
compliance with requirements of section 2 of river and 

of 1866 and 1867. 



Abstract cf proposals /or repairs to piers at mouth of Black Riser, Ohio t received and opened 
by Maj.L, Cooper Overman, Corps of Engineers, at United States engineer office, Cleve¬ 
land, ‘Ohio, at 12 o 7 clock, noon, Tuesday, August 26, 1884, under advertisement of July 25, 
1884. 



Daniel M, 
Ohio.* 


Averill, Cleveland, 


Pc 


7,225 linear feet, more or less, white oak or red elm 
►ilea, Including driving, at 32 cents per linear 
foot. 

90,573 feet B. M. more or leas, white pine timber 
and plank, including labor, at $32 per M feet B. M. 

15,350 feet B. M., more or less, white oak timber and 
plank, including labor, at |30 per M feet B. M. 

40 cords, more or less, brush, at $4 per cord .... . 

100 cords, more or less, stone (iJiline), at $5 per cord. 

450 pounds, more or lees, iron tie-rods, st cents per 
pound. 

030 pounds, more or less, screw and washer bolts, at 
3| cents per pound. 

4,000 pounds, more or less, drift bolts, at 3| cents per 
pound. 

1,185 pounds, more or less, wrought spike, at 3| 
cents per pound. 

Briiclng up 220 linear feet, more or less, of elevated 
walk at 40 cents per linear foot. 


2, 898 34 

552 00 

100 CM) 
750 00 
15 75 

24 11 

140 00 

40 77 

88 00 


6,fHll 57 


* Bid incomplete. • No price for tie-rods or for bracing up elevated walk, 
type price for said items. 

140 ENG 


Amount* printed in heavy 
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Abstract of proposals for repairs to piers at mouth of Mlaok River , OAto, 4~ c - —Cont’d. 


:mo. 


Names and ad dr eases of Ud¬ 
ders. 


Materials 


2 ChsrlesA.StitrtovKBt.’LDnlB,' 7,226 liiniar feet* more or lest, white oak or red elm 
I Ohio.* 1 piles, including driving, at 33 cento per linear 

< root. 

00,573 feetll. M., more or less, white pine timber and 


i 


t less, a 

plank, including labor, at f28.60 


srMfeet B. M. 


B 



. IP. It J. A 
land, Ohio. 


Smith, Cleve- 


2,466 III 


pel 

1 15’860 feet B. Jill., mo^e or leas, white oak timber and 
plank, including labor, at $36 per M feet B. M. 

40 cords, more or lass, brush, at 92 per cord. 

150 cords, more or less, stone (filling), at $5.75 per 
cord. 1 

466 pounds, more or less. Iron tie-rods, st 4 oents per | 
pound. 

688 pounds, more or less, screw and washer bolts, 
at 4 cents per pound. 

4,000 pounds, more or less, drift-bolts, at I cents per 
pound, 

1,165 pounds, more or less, wrought spike, at 4 
cents per pound. 

Bracing up 220 linear feet, more or less, of elevated . 
walk, at 76 cents per linear foot. 


862 5 $ 

is m 


27 


165 Hi 


'll,,, lllllit «• 


7,225 linear feet, more or less, white oak or red elm 
piles, including driving, at 28 cents per linear 
foot. 

90,578 feet B. M., more or less, white pine timber 
and plank, including labor, at $30 per M feet B. M. 

15,350 feet B M., more or less, white oak timber 
and plank, including labor, at $32 per M feet B. ill. 

40 cords, more or less, brush, at $2 per cord.. 

150 cords, more or less, atone (filling), at $4.70 per 
cord. 

46# pounds, mute or less, iron tie-rods, at 4 cents per 
pound. 

689 pounds, more or less, screw ajmt winker bolts, 
at 4 cents per pound. 

4,000 pounds, more cur less, drift bolts, at 8 cento per 
ponnd. 

1,165 pounds, more or less, wrooght spike, at 3 
cento per pound. 

Bracing up 22® linear feet, more or less, of elevated 
walk, at 75 cento per linear foot 


2i„ 628 111 


491 

80 OS 
765 III 


an 


34 95 




( 6,381 90 ) 

6,216 90 


7,225 linear feet, more or less, white oak or red elm 
piles, including driving, at 26 dents per linear 
foot. 

90,573 feet B. M., more or less, white pine timber 
and plank, including labor, at $32 per M feet B. M. 

15,350 feet B. M., more or less, white oak timber and 
plank, including labor, at $30 per M feet B. M. 

40 cords, more or less, brush, at $2.75 per cord. 

150 cords, more or less, stone (filling), at $5 per oord 

450 pounds, more or less, iron tie-rocs, at 4 cento per 
pound. 

689 pounds, more or less, screw and washer bolts, at 
4 oents per pound. 

4,000 pcnihda, more or less, drift-bolts, at 4 cento per 
pound. 

1,165 pounds, more or less, wrought spike, at B| 
cento per pound. 

Bracing up 220 linear feet, more or less, of elevated 
walk, at 40 oents per linear foot 


1,878 9 


31 


460 54 

no m 

759 04 
18 44 

27 54 

160 04 

40 77 

88 44 


III, 431 67 


* Extra item lnjbid, snubbing-posto 36 cento per linear foot; this prioe is equivalent to $30 per 3 
B. M., for tine quantity of oakln snubbing-posts. Total in estimated not to include tine price for 

t Suncomplete. Mo prioe un i for bracing up the elevated walk. Total obtained by taking the 
maximum re for aiitd item, via, 75 cento, would still make the bid the lowest; omission not eon 
aidered material. Bixiommend that this bid be accepted, subject to the approval of the Cluief of JBa- 
gineem. 

Contract entered into with John Stang, dated September 8, 1684; oompl ted June 19, 
1885. 







APPENDIX MM—REPORT Of MAJOR OVERMAW. 2227 


M M g, 

IMPROVEMENT OF MOUTH OF KOOKY RIVER, OHIO. 

Rocky River rises in the northern part of Ohio, and, flowing north, 
empties into Lake Erie, about 5 miles west of Cleveland. 

A history of the operations heretofore carried on at thiB plaee under 
various acts of Congress will be found in the Annual Reports of the 
Chief of Engineers for 1880 and 1881. 

The violent storms of the springs of 1883 and 1884 did considerable 
damage to the pier at this harbor. 


OPERATIONS FOR THE FISCAL YEA 











appropriation 


Balance on baud at 
under act of Jane 14, 1880, was $131 
was made daring the fiscal year, 

it has no 

tor its improvement 
necessary repairs to the existing pier is not deemed advisable. 

The Cleveland harbor of refnge is only 5 miles distant. An appro¬ 
priation of $3,000 for repairs is all that is required at present. The 
total amount appropriated for the river mouth to present date has been 
§30.000, of which sum 138,808.13 has been ©upended. 

An examination of the river made in October, 1883, showed that there 
was a fair channel 150 feet wide, with least depth of 7 feet from Lake 
to head of Island No. 1 iuside the pier; all that the commerce of the 
river calls for. 

The last river and harbor bill (act of July 5, 1884), made no appro¬ 
priation of funds for this harbor, hence no repairs can be made during 
the fiscal year ending June 30, 1886, and this delay will increase the 

repairs now necessary. 

The nearest light-house is at Cleveland. The nearest 
Wayne, Mich., 106 miles distant. 





Money statement 


J ul y 1 , 1884, amount available. 
J in hr 1 , 1885, amonn 4 available „ 


* » m • * • m 


% m m wt « • • • 


• » m * "» m a * * m «t m 

* » «# m m * « up » m m • 




profitably expended in fiscal year ending June JO, 1887 
liance with requirements of section 2 of river and 


can Di 
in comp 
rlii of 18(96 and 1867. 


$131 




M io. 


IMPROVEMENT OF CLEVELAND HARBOR, OHIO. 

i 

Cleveland, Olio, is situated at the mouth of the Cuyahoga River. 
This river rises in the northern part of Ohio, and, after a very circuitous 

course, eoipties into Lake Erie. Jit.description of the operations carried 

on in past years for the improvement of this harbor will be found in 
Annual Reports of 1880 and 1881. 

The original project of it iprovement, adopted in 1825, when there was 
a depth of only 3 feet in the narrow and crooked channel at the entrance, 
and which project has been amended from time to time, as the demands 
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of commas called lor an increase depth of water, provide! for paialki 
piers, 200 feet ap rt, ranning out to a depth of 16 feet in the lake. 
u This project is completed.” 

In 1875, in accordance with an act of Congress a plan was submitted 
for a harbor of refuge at this plaice. 

This plan, hie , after amendment by the Chief of Engineers, w» 
approved by the Secretary of War, provided for an outer breakwater ii 
a depth of about 5 fathoms, connected at its west end with the 
shore; the entrance, near the east end, wii to be protected by extending 
the west pier at the month of the river, u according to present plan.” 

The original project of the Board of Engineers provided for prolo r* 
ing the west pier, but such earnest protests were made against this 
by parties interested in commerce, and such argent app rls made for 
the extension of the east pier instead, that the honorable Secretary of 
War, before whom these facts were placed, decided to comply with the 
wishes of the mariners, and has directed that the east, instead of 
west, should be prolonged. This plau has been still farther amended 
as will be seen from detail given later in this report. 

The shore arm of the breakwater starts 
west of the extremity of the old bed of the Cuyahoga River, and runs 
ont into the lake, in a direction nearly dne north, a distance of 3,130 
feet. The lake arm, which is abont parallel with the main shore, is 
4,030 feet long, and at a point 200 feet from its eastern extremity a spar 
100 feet long runs oat at right angles, so as to break the force of the 
heavy mm rolling along the breakwater daring westerly and northwest¬ 
erly gales. 

All this portion was completed in December, 1883. 




OPERATIONS 


RING THE FISCAL YEAR 


At the beginning of the fiscal year there were licit contracts In force, 
and the balance of funds on hand was only #10,239.73, Dredging be¬ 
tween piers and in lake beyond end of piers was in progress, under 
agreement with L. P. and J. A. Smith, of Cleveland, Ohio. This dredg¬ 
ing was completed July 9,1884. The quantity removed daring the past 
month was 1,034 cubic yards, making a total of 11,803 cubic yards re- 

the agreement, at a cost of #2,891.86, which restored a 




good channel 






inner 
hired labor 



of 17 



from lake to 





open market were 
to time, and with 



Repairs to 
commenced July 22 

numerous interruptions, until beginning of October, 

The following work was done: 

163 linear feet of decking of east pier renewed. 

80 linear feet of decking of west pier renewed. 

304 linear feet of the waling sticks of east pier were renewed. 

Broken pockets in cribs of east pier repaired, sheathed with plank 
and refilled with stone.. Inner end of the east pier on east side was 
sheathed with heavy plank and riprap stone placed in angle. The 

United States Engineer boat.house was repaired and painted. Some 

repairs to the decking of the pile portion of the shore arm of the break¬ 
water was also done, and sheathing plank fastened under water by hired 
labor, near settled part of breakwater. 

For the thorough repair of the settled portion of breakwater damaged 
in November, 1883, a contract was made with John Stang, of Lorain. 
Ohio, dated July 21, 1884. Work was began July 3D, and continued, 
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with some interruptions, until September 30, when contract was com¬ 
pleted and closed. 

The following materials were expended in these repairs: 


White-pine timber 
"White-pine plank. 
White-oak timber. 

Drift.bolts........ 

Spike. 

Stone (filling)_ 

Stone (riprap) ... 




m m m m m m m m ® m m m • » • • 


• m 


• • m • 
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a m m <■» «• • m m m m m m ■ • • 


• • m m m m m m m • * • 
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...feet, B, M. 
........ do... 

.... ....do... 

......pounds. 

.... ....do... 

____ cords. 

.... .... tons.. 


. 90,116 
. 40,330 
. 19,168| 
. 4,522 

. 4,013* 

. 326.65 

2 , 003. <58 








With which, and by the use of a large quantity of old material, about 
300 linear feet (not continuous) of the lake arm of the breakwater was 
repaired and rebuilt to original height, and many broken deck joists 

stoue filling replaced 
north face of breakwater 


and deck 
meat had occurred 
and the south face for 
red, were sheathed 
button headed bolts and a large quantity of rip rap stoue used to solid¬ 
ify the foundation. The lake arm of breakwater was thereby placed 
in good repair. Thq total expended under this contract was $10,600.52. 

During October, November, and December, work was in progress by 
hired labor in placing boiler-iron plates near jauction between crib top 
and lower course of su perstructure to close opening between same, and 
to prevent the chafing of the timbers by ice. Some twelve plates of 
iron, i by 36 by 72 inches were affixed, with fifty-two button-headed 
bolts’ in cacti plate, so that 18 inches of the width in each plate was be¬ 
low low-water level . The work was tedious and much delayed at that 
season of the year. 

The amount expended during the fiscal year on piers and breakwater 
' hired labor and purchase in open market was about $3,200. 

At the close of the fiscal year ending June 3§ ? 1885, the piers were in 

fair repair and the breakwater in fair condition and withstanding very 
well the action of the storms. 

Some slight repairs are needed to both piers and to break water, which 
‘be done during August and September, 1885. 

There was a good 16J-foot channel between piers, and in lake beyond 
of piers. 



t; 








« 








1884, I 

change in plan for completing the harbor of refuge; to build an eastern 
arm of breakwater, instead of prolonging the east pier, which change 
received favorable consideration by the Chief of Engineers. It was, 
however, deemed necessary to obtain sanction of Congress, and I was 
instructed to call attention to said change of plan in my annual report 
for the fiscal year ending June 30, 1884. 

The act of July 5, 1884, appropriated the sum of $ 100,000 for improv¬ 
ing harbor at Cleveland, Ohio. When project for the expenditure of 
this sum was asked for by the Chief of Eng ineers, United States Army, 
I submitted plan for construction of cribs and foundation, the cribs to 
be built during fall and winter of 1884, the foundation to be built and 
eri 1)8 sunk in spring of 1885, by which time Congress would have had 
opportunity to sanction or disapprove of the proposed change of plan. 

The Chief of Engineers, United States Amy, referred the subject to 
the Secretary of War, and requested that a Board of Engineers might 
be assembled to examine and report upon the proposed change of plan. 
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The Secretary of War ordered a Board of Engineers, which assembled 
September 10, 1884, at Cleveland, Ohio. This Board, after an examina¬ 
tion of the project, and an interchange of views with vessel owners, ves¬ 
sel masters, and others interested in # commerce of the lakes, sab ait!ed 
a report recommending a change iu plan for completing the hatrbor of 
refuge, which, although a modification of the plau of the engineer in 
charge, substantially indorsed the same. It provided for an eastern 
breakwater, beginning at a point on the prolongation of the lake-arm 
of the west breakwater, and 500 feet from it, and runuing in all about 
3,500 feet in a broken line, with two salient angles, couve^ towards the 
lake ending, about 2,600 feet from the shore in a depth of 25 feet of 
water, and having between its eastern end and the curve of 14 feet 
depth of water an entrance 1,200 feet wide. 

Such a breakwater would give au increased area for anchorage between 
it and the 14-foot curve of about one hundred and twenty acres daring 
northwest gales, and about seventy acres during northeast gales. It 
would protect the present harbor on the west side during easterly gales, 
and would afford safe and convenient anchorage for vessels running into 
the harbor during westerly gales. 

■ The Board also recommends the construction of a parapet abon; 4 
feet high and 16 feet wide on the present west breakwater, to prevent 
the pouring over into the harbor of the large volume of water thrown 
therein during heavy gales, which it is asserted raises the level of the 
water within the harbor to such an extent as to produce a very strong 
current out of it at the entrance. 

The cost of such a parapet would probably be about ... $80. ‘MW 

The cost of the proposed east breakwater, 3,500 feet long, would be about.... 440 1 UQ0 


Total...................................... ......................... 500. WW 


The estimated cost of this harbor of refuge as originally projected and 
approved was $1,800,000. The amount expended up to the present; time, 
the west breakwater being completed as originally designed, is $800,000. 
If the work now recommended be constructed the total cost of the 
harbor of refuge un der the project now submitted will be about $1,300,000, 
which is $500,000 less than the original estimate. 

The Board further recommends, in order that the present harbor may 
completely fulfill the objects for which it was constructed, that a har¬ 
bor-master be appointed, and that a strong sea-going tug be emnloved 


during tne season ot navigation to tow in ana place vessels wnicn can. 

not be handled by the river tugs. 

With a slight modification, this report was approved by the Chief of 

Engineers, United States Army, and referred to the Secretary of War, 
who approved of the amended report, but deeming the sanction of Con¬ 
gress to the change of plan necessary, referred the whole matter to the 
House of Representatives. 

To the bill prepared by Committee on Rivers and Harbors of the House 
of Representatives, making appropriation for rivers and harbors for the 
fiscal year ending June 30,1886, an amendment to the clause relating 
to Cleveland Harbor was made sanctioning the proposed change of plan 
for harbor of refuge at Cleveland, Ohio. 

This bill failed to pass, so that no action was taken towards making 
the $100,000 of the act of July 5, 1884, available towards completing 
the breakwater upon the approved plan. 

As the Forty-ninth Congress does not assemble until December, 1885, 
the sanction deemed necessary for the expenditure of the $100,000 for 
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an eastern arm of breakwater cannot be obtained before the end of the 
year 1885, and no active work will be practicable before March, 1886, 
thereby resulting in a loss of over two years’ time in completion of the 
harbor of refuge. The original estimate for the harbor of refuge was 
$1,800,000. About $800,000 has been expended and five-sixth, of the ori¬ 
ginal plan completed. The proposed change of plan is estimated to cost 
$440,0011), so that the harbor of refuge with an eastern breakwater can 
be completed for about $500,000 less than the original estimate. 

The amoun t (estimated) required for the completion of existing project 
is $300,000, aud for completion of the approved change in project is 
$400,000, either of which sums should be appropriated in one allotment, 
and can be profitably expeuded during the fiscal 









The balance on hand July 1, 1884, when all outstanding contracts were 
completed, was only 1119,239.73, too small a sum to invite proposals for 
continuing the breakwater this season. Hence there has been no 
done during the fiscal year ending June 30, 1885. 

The harbor of refuge as originally planned would, if completed 

long, and offer an area of one handred and eighty acres for 
anchorage, the depth in one hundred and forty acres of which will 
from 17 to 29 feet. The proposed change would give about three hun¬ 
dred acres of harbor room and about two hundred and fifty acres with 
the maximum depth. The total expenditure for the fiscal year ending 
June 30, 1885, including repairs, dredging, contingencies, &c., was 
$18,104.44. Total appropriated to July 1,1885, for the harbor of refuge 
is $900,000, of which sum $795,072.85 lias been expended to June 30, 
1885, 1ess about $30,000 expeuded in repairs to piers, dredging, &c., 
for Cleveland Harbor proper. 

Cleveland Harbor is m the collection district of Cuyahoga, Ohio. There it a fixed 
white light of the third, order on shore and a beacon on the outer end of each pier. 
The nearest work of defense ia Fort Wayne, Mich., 110 miles distent. / 

The value of the imports (coastwise) was $45,815,053, and of the exports (coast¬ 
wise) was $35,416,638. The value of the Imports (foreign) was $5,711,445, and of 
the exports (foreign) $485,783 during the season of 1884. Two thousand six hundred 
and forty-nine vessels (engaged in the coasting trade), with nu aggregate tonnage of 
1,140,007 tons, entered, and two thousand five hundred and fifty-live vessels, with an 
aggregate tonnage of 1,120,046 tons, cleared during the season of 1884. Three hun¬ 
dred and seventy-two vessels (engaged in the foreign trade), with an aggregate ton- 
nagA of 78,721 tons, entered, and four handred and eighty vessels, with an aggregate 
tonnage of 126,101 tons, cleared during the season of 1884. 

The collector failed to state the amount of revenue collected. 



July 1, 1884, amount available 
Amount appropriated hy act a 
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$19,239 73 

100,000 00 



July 1,1885, amount expeuded during fiscal year, exclusive of outstanding 
liabilities July 1, 1884......................... 18,104 44 


July 1, 1885, amount available............. 1,135 29 

July 1, 1885, amount unavailable ..... 100,000 00 


f Amount (estimated) required for completion of existing project.._... 300,000 00 

Amount (estimated) required for completion of proposed project....... 400,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1887 300,000 00 
Amount that can be profitably expended In fiscal year ending June 30, 

1887, for proposed project ---..... ........................ __ 400,000 00 

Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 
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b*tract of prop* ils for repairing a portion of Ike lake-arm of the breakwater at ClotmSmmi. 
Ohio, reedtei and opened by Maj. L. Cooper Orermmm f Corps of Engmeem, at Urntai 
.States engineer o ; t C let eland y Qkio, at 12 o'tlock mm, Monday , July I4 f 1004, ■■##' 
advertisement of Jane 14, 1084. 


I earn P. A lam m 
A. Smith. Clere- 
Und, Ohio. 



ipii'iiir ■iiiiillL 



H awnit 


WUto-ptae limber and plank, 124,883 feet, B. M-, 

leaa__ __ _ ......perMfeel, R M. 

White-oak limber and plank, 14,887 feet, B. M.. more or 

leas... .per M feet, B M. 

Stone for Oiling 200 cor , more or leas ... per oord. 

Stone for ripmp, 1,200 tons, more or less.per ton. 

Drift-bolta, 2,400 psnnda, more or less.per pound. 

Boat-spike with large beads, 2,000 pounds, more or less, 
per pound >» « tr • m m » • « <• <■* «» •••«*••• - ••*»»»<»•««• •»«*<» 




»■»•*>«•«. «■» m •» » 


INI 4111 m 

$35 00 

lit, 22$ 29 

Sm 48 

35 Of 

SM S 

1,200 M 

5 79 

1,140 N 

t, ill# ill 

i m 

L»« 

108 00 

OS 

n m 

90 00 

M 

m m 

8,893 55 

*«,»»». *> w m *■ 

8.106 75 



Chief of Bnginoors, 


Contract entered into with John Stang, dated 
30. 1804. 



1804; completed September 


letter 


CHIEF OF ENGINEERS. 




of the Chief of Engineers, 

United States Army, 

WaMngUmj D. CL, January 20, 1885. 

Sir: In the last Annual Report of this office reference is mail© (page 
818) to a plan suggested by the officer in charge of the improvement 
of the harbor of Cleveland, Ohio, for closing the eastern side of '(he 
breakwater, now nearly completed, at that plaoe, by another exterior 
lake-arm instead of by extending the east pier of entrance as originally 
proposed; and in my letter of November 19 last, I had tine honor to 
bmlt four yonr consideration the report of the Board of Eugineer Oi 
cars, constituted to examine and report 

The conclusions of the Board, with the suggestions of this office 
thereon, were approved by you, but since no change in the plan alret dy 
adopted, and npon which the improvement is now in progress, can be 
mi de without the sanction of Congress, I beg leave to suggest that the 
accompanying copies of my letter of November 19, and of the report of 
the Board be transmitted to the Speaker of the House of Representa¬ 
tives for the information and favorable consideration of the Committee 
on Rivers and Harbors. 

Very respectfully, your obedient servant, 

John Newton, 

Chief of Engineers f 
Brig . and Bvt. Maj . Gen. 

Hon. Robert T. Lincoln, 

Secretary of War . 
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LETTER OF THE CHIEF OF ENGINEERS. 



harbor 
to carry them 






Office of the Chief of Engineers, 

United States Army, 

Washington, D. 0., November 19, 1884. 

Sir : The accompanying report of the Board of Engineers, consti¬ 
tuted by your direction by Special Order Mo, 98, current series, from 
this office, to consider and report upon a project submitted by Maj. L. 
O. Overman, Corps of Eng (the officer in charge), for a change of 
the plan heretofore adopted for the harbor of refuge at Cleveland, Ohio, 
is respectfully submitted. 

The plan now being executed and partially completed provides for 
a breakwater on the western side of the entrance to the harbor, and 
was adopted by the Secretary of War upon the recommendation of the 
Chief of Engineers, June 26, 1875. This breakwater has been and is 
of great value to navigation, but it is found during heavy gales from 
the northwest 

by winds fro 

the rough water to the eastward oi east pier or en 
trance, where they are in danger of being wrecked. 

With a view to remedying this evil, and at the same time extending 
the limits of the harbor of refuge, Major Overman submitted a project 
for an additional breakwater to the eastward of the entrance, and upon 
this project the Board of Engineers has submitted its report. While 

not adopting the line of breakwater proposed by Major (.jverman, the 

Board adopts the project of an east breakwater upon the location de¬ 
scribed In the accompanying map, at an estimated cost of $500,000. 

The Board also recothmends the construction of a parapet about 4 
feet high and 16 feet wide on the present west breakwater, at an esti¬ 
mated cost of $60,000, to prevent the pouring over into the harbor of 
refuge of the large volume of water thrown therein during heavy gales. 

I approve the portion of the report of the Board referred to above 
with the suggestion, however, that the proposed east breakwater be 
made more salient towards the lake, with the view to preventing the ac¬ 
cumulated wave spoken of by the Board. It is probable, also, that a 
may become necessary at the west end of the structure. 

The matter of a harbormaster and a tug for use of vessels entering 
the harbor is a subject for the local authorities to consider, chip for 
action 





John Newton, 

Chief of Engineers, 
Brig . and Bvt. Maj . Oen, 



Robert T. Lincoln, 

Secretary of War 


[First i< ^moment 

Approved. 

By order of the Secretaty of War. 


9 


John Tweed alb, 

Chief Clerk 


War Department. November 22.1885. 
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REPORT OF BO All D OF ENGINEERS. 







From the information laid before the Board by members of fcheCleve- 
land Board of Trade, the Ship-Owners’ Association, and others, it ap¬ 
pears that while the construction of the west breakwater at Cleveland, 
Ohio, has formed a harbor of refuge there of great value*to navigators, 
still, during heavy gales from the northwest it is not always possible 
for vessels seeking the port to obtain immediate shelter under the lee 
of the breakwater, because the current produced by these winds tends 
to carry them into the rough water to the eastward of the east pier, 
where they are in danger of being wrecked, unless rescued by steam- 
tugs, which are not always available for the purpose, and even when 
available, are uot always of sufficient power to give the aid required- 

The present scheme for the completion of the harbor provides for the 
extension of the east pier to a point abreast of the eastern end of the 
west breakwater and 350 feet from it. While thitfscheme secures a good 

of wind and weather, it affords 

no help to those which, missing ' 

where they are almost certain to go ashore. 

The change of plan proposed by Major Overman, upon which we are 
required to report, consists essentially in omitting the proposed exten¬ 
sion of the east pier and in building instead of it an eastern breakwater 
detached from the shore, leaving between the two breakwaters an open¬ 
ing wide enough to serve as an entrance for vessels in all states of the 
weather. 

The Board is of the opionion that the proposed change is one that 
add materially to the value of this harbor as a harbor of refhge, by 
providing a shelter behind the east breakwater for vessels which, after 
passing the eastern end of the west breakwater, may be carried to lee¬ 
ward as before described, and that the change ought to be made. 

In regard to the plan on which such a work should be built, it is de¬ 
sirable that it should be such as to cover the largest possible amount of 
room for anchorage and for handling vessels, and that its outline and 
position should be such as to guard the entrance from the dangerous cu¬ 
mulative wave to which it would be exposed during easterly gales w ere 
a long, straight breakwater to-be built there. ' 

The position of the west breakwater now constructed fixes the 
tanee from the shore, beyond which the proposed east breakwater 

without impairing the value of the harbor as a harbor 

refuge. 

With this as one limit the greatest amount* of room for anchorage 
would be secured bv constructing the cast breakwater on the prolong* 

of the west breakwater, but the necessity for pre¬ 
venting the formation of the dangerous wave before referred to forbids 
the adoption of this line. 

The Board is of the opinion that a sufficient amount of room and the 
necessary protection will be obtained by giving to the new work a 
broken outline convex towards the lake; and that the remedy for the 
obstruction of the harbor now complaiued of, caused by vessels anchor¬ 
ing where they please, and in such a way as fro hamper the movements 
of those that follow them, and so as to endanger them, is to be found 
iu the employment of a harbormaster authorized to enforce his orders 
and furnished with a sea going tug. 

For these reasons it recommends that the east breakwater be built 
about on the following lines, as indicated on the tracing returned with 
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Major Overman^ letter of May 26, the positions and lengths being re¬ 
garded as approximate: 

Beginning at a point on the prolongation of the lake-arm of the west 
breakwater and 500 feet from it, and rnnning 500 feet on that prolonga¬ 
tion; tJlieii inclining towards the shore about 20 degrees and mi :i 
1,000 feet in that direction; then running on a course parallel to that 
proposed by Major Overman 2,000 feet farther, stopping in a depth of 
about 25 feet water, about 2,600 feet from the shore leaving between its 
eastern end and the 14-foot curve an entrance about 1,200 feet wide. 
The cross-section of the new work should be about the same as that of 
the west breakwater. 

Such a breakwater would give an increased area for anchorage be¬ 
tween it and the 14-foot curve of about 120 aores during northwest 
gales, and about 70 acres during northeast gales. It would protect the 
present harbor on the west side daring easterly gales, and would afford 
safe and convenient anchorage for vessels running into the harbor 
ini; wi 

'he Board also recommends the construction of a parapet about 4 
feet high and 16 feet wide on the present weBt breakwater, to prevent 
the pouring over into the harbor of the large volume of water thrown 
therein during heavy gales, which it is asserted raises the level of the 
water within the harbor to such an extent as to produce a very strong 
current out of it at the entrance. 





The cost of 8uch a 


parapet would probably 1 

The oOBt of the proponed east breakwater, 3, 


be about... 

500 feet long, would be about 


A A m 


$60,000 
440, OuO 


Total 


• » m m » m • m m si® m « m m m «f • 


pn m # » m «ffl ws»' w® 0» * m 


m m » » « 


* « m 
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. 500,000 

m 

The estimated cost of this harbor of refuge as originally projected and approved 
was 11,800,000, 

The amount expended up to the present time, the west breakwater being com¬ 
pleted as originally designed, is $800,000. 

If the work now recommended be constructed, the total cost of the 
harbor of refuge under the project now submitted will be about 
$1,300,000, which is $500,Q00 less than the original estimate. 

The Board further recommends, in order that the present harbor may 
completely fulfill the object for which it was constructed, that a harbor¬ 
master be appointed, and that a strong sea-going tug be employed dur¬ 
ing the season of navigation to tow in and place vessels which 
be handled by the river tugs. 











Lieut, 

John M. 

Bvt . Colofielj U8. A 
L. Cooper Overman, 

Major of Engineers. 


M M ii. 

IMPROVEMENT OF FAIRFORT HARBOR, OHIO. 

Graud River rises in the northeastern part of Ohio, and after a very 

circuitous course empties into Lake Erie at a point about midway be. 

tween its eastern and western extremities. 

A full description of the operations carried on for the improvement 
of this harbor daring the past fifty-five years will be found in Annual 
Report for 1880 and 1881. 
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The project of improvement adopted in 1825, when the mouth of the 
river was closed by a sand-bar so hard and dry in summer that teams 
could drive across, and which project has been amended from time to 
time since that date, as the demauds of commerce called for an increased 
depth of water, provides for parallel piers 200 feet apart, running oat 
from each side of the entrance to a depth of 16 feet in the lake 

OPERATIONS DURING THE FISCAL TEAR. 

Balance on hand at beginning of fiscal year was only $425.08. Ho 
work was in progress. The act of July 5, 1884, appropriated $10,000 
for this harbor, which it was decided to expend in extension of the east 
pier in dredging and in repairs to piers. 

A contract was made, dated October 9,1884, with Courtland II. Merry, 
of Burg Hill, Ohio, for extension of pier aud repairs to piers. 

Two lettings were had for proposals for dredging, but all bids were 
rejected as too high. In May, 1885, bids were invited by circular letter 
and an agreement entered into with W. E. Rooney, of Toledo, Ohio, to 
excavate about 10,000 cubic yards, at 23J cents per cubic yard. Dredge 
operations were commenced May 25, and completed June 25, 1885; a 
total of 10,082 cubic yards were removed from channel at end of piers, 
and from the bars in lake beyond end of piers, and resulted in restor¬ 
ing a good 16-foot channel between piers, and a good 15^-foot channel 
through bars in lake at entrance to harbor. 

Work, under contract with Courtland D. Merry, was not began until 
April 9 1885, although the contractor was advised to begin the con- 
struction of his cribs mach earlier. The work has made very poor prog¬ 
ress, and by June 20,1885, the date mentioned for completion of the 
contract, not one-third had been accomplished. An extension until 
July, 31,1885, was asked for and obtained, the favor being 1 granted, 
not as deserved, but because no serious iisadvantage had been occa¬ 
sioned by the delay. 

During the fiscal year the sum of # 4 , 337.76 has been expended and it 
is expected that the balance of the appropriation of July 5, 1884, will 
be exhausted by Angust 1,1885. 

Up to the close of the fiscal year the snm of $237,670.49 has been ap¬ 
propriated for this harbor, of which sum #231,583.17 has been expended. 

The present project provides for an extension of both piers, for repairs 
and for dredging, so as to obtain and maintain a good channel 16 feet 
deep and 200 feet wide from the lake to railroad docks near month of 
river. The estimated cost is $93,000, of which sum 143,000 have been ap¬ 
propriated and 130,000 can be expended during the fiscal year ending 
June 30,1887. 

At the close of the fiscal year there was a good channel of 16 feet 
depth around the bar, and to the west of the northerly line of entrance 
to the harbor,while in the direct channel there is but 15£ feet depth. 
Between the piers there was a good 16 feet channel. 

F airport Harbor is in the collection district of Cuyahoga, Ohio. 

There is a fixed white-light of the thin! order on shore and a beacon on the east pier. 

The value of the imports for the season of 1684 was $192,532. 

The collector failed to estimate the value of the exports, also to report the amount 
of revenue collected. 

Forty vessels (engaged in the coasting trade), with an aggregate tonnage of 1.6,014 
tons, entered, and twenty-five vessels, with an aggregate tonnage 'of 12,209 tons, 
cleared daring season of 1884. One vessel (engaged in the foreign trade), of 83 tons, 
entered and cleared during season of 1884. 
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Money statemmt 


July 1, 1884, amount available ... $425 08 

Amount appropriated by act approved July 5,1884........... ......-- 10,000 00 


10,425 08 

• . u « m 


II 


outstanding liabilities July 1,1884-... $4,226 57 

July 1,1885, outstanding liabilities .......................... Ill 19 

- 4,337 76 


July 1,1885,amount available. 


• •••• «••• m m m m m m m 


m m m •• « m» *» m m m m m m m m m m m 


6,087 32 


Amount (estimated) required for completion of existing project.... .... 
Amount that can be profitably expended in fiscal year ending June 30,1887 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


50,000 00 
30,000 


Abstract of proposals for dredging 15,000 cubic yards, more or less , of mud , clay, sand, <fc., 
from the channel at the entrance to Fairport Harbor, Ohio, received and opened by Maj. 
L. Cooper Overman , Corps of Engineers, at United States engineer office , Cleveland, 
Ohio , at 12 o'clock noon, Monday, August 25,1884, under advertisement of August 9, 1884. 


No. 


Names 


addresses of bidden, 


Rate 
per cubic 
y nurd. 


Remarks. 




1 


Jesse films, Cleveland, Cuyahoga County, 
Ohio. 




, P. It J. A. Smith, Cleveland, Cuyahoga 
County, Ohio. 


Cents. 


» 

» 




Price considered too high. Recommend 
that the bid be rejected and new letting 
be ma4©. 



—~ — —BU. ............... 




Abstract of proposals for dredging 15,000 cubic yards, more or less , of mud , clay, sand, *$'c,, 
from the channel at lit* entrance to Fairport Harbor, Ohio, received and opened by Maj . 
L. Cooper Overman, Corps of Engineers, at United States engineer office , Cleveland, 
Ohio, at 12 o'clock noon, Monday, September 15, 1884, under advertisement of August 30, 
1884. 


i 

No.' 

Names and address of bidders. 

Rate 

per cubio | Remarks. 

% 

l 

1 

i 1 

yard. 

* 

l 

1 

( 

L. P. & J. A. Smith, Cleveland, Cuyahoga 

Cents. 

38 ; Proposal considered too high. Recoin- 


County, Ohio. 

1 mend that it be rejected and letting 



mode in early spring of 1885. 
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Abetroct of propoeal* for mmtrmetM§ 80 Honor feet, more nr leu, of pur, 
oral repair* I# jmti mi Fairport Harbor, Ohio, »oeeived mud optmed bp M* 
Owermmm, Corp* of Engineer*, at United Statu engineer afro, CUoebemd* 
o'clock noon, Satnrdag, September 20,1884, wader adeerHemont of 



if#.: 


addresses of Iblill- 
ders. 


*1 Daniel R. Bailey, Buflalo, N.Y 


McKenzie it Barrett, 
tabula, Ohio. 


t8 


Courtland D. Merry 



74,962 feet B. M., neve or 
plank, at $21 per M feet IB. M. 

59 (93 feet B. ML. more or lem, white*piM 
and plank: 36,511:2 feet B. M-. at $39,« 23, 

B. If, at $50 pm- M feet IB. M. 

3,101 feet B. M., more or leas, oak timber: 1,929 feet 
B. M., at $10, and 1.181 feet B. 1IL. at $50 per M 

l^nl || uk 

1,$61 linear feet, more or lean, white oak pile*, in¬ 
cluding driving and editing oC at 36 cants per 
linear foot. 

128, more or leas, treenails, at $5 per hundred. 

1,200 pounds, more or lees, screw and washer bolts, 
at 3 cents per pound. 

5,400 pounds, more or 
per ponmd. 

1,200 pounds, more or leas, boat spike, at 3 centa 
per pound. 

350 cords, more or less, stone for dlling and foandn* 
thm. at $7 per oord. 

500 cubic yards, more or leas, dredging, at 59 
per cubic yard. 


74,952 feet B „ M., more or lees, hemlock timber and 

plank, at $23.75 per M feet B. Ill, 

59,393 feet 111... If. more or lees, white pine timber 

and plank, at $33.75 per M feet B. M. 

3, Kill feet II. Illmore or lees, oak timber, nil: $49 per 
III, feet B. M. 

It ,051 linear feet, more or less, white oak piles, in¬ 
cluding driving and cutting #111 at i'll cents per 
linear foot. 

128, more or less, treenails, at ff150 per In undred.. 

JL,200 pen ximIjei, more or leamow and waah or boltn, 
at 7§ cents per pound. 

II,400 pounds, more or less, drift.bolts, at "If cento 

per pound. 

,200 pounds, more or leas, boat spike, at 7§ cents 
per pound. 

corns, more or 1 eaa, ston e for III 111 i in g and founda¬ 
tions, at $9.75 per oord. 

10 cubic yards, more or less, dredgin g, at 80 cento 
per oubie yard. 


74,952 feet B. Ill,, more or lees, hemlock timber and 
plank, at $19.50 per M feet B. M. 

50 393 feet II. M., more or less, white pine 
and plank, at $24 per M fhet B. M. 

3,101 feet B. M. t more or less, oak timber, at 
M feet B. M. 

1,051 linear feet, more or lees, white oak piles, in¬ 
cluding driving and cutting o$ at 33 cents per 
linear foot. 

128, more or leas, treenails, at $2.50 per hundred — 

1,200 pounds, more or lees, screw and washer bolts, 
at 3| cents per pound. * 

5,400 pounds, more or less, drift-bolts, at 3§ cents 
per pound. 

1,200 pounds, more or less, boat spike, at 31 cents 
per pound. 

350 cords, more or lees, stone for filling and . 

tton, at $0 per cord. 

500 cubic yards, more or less, dredging, at 40 cents 
per oubio yard. 


'Quantities of pine and oak divided as per terms of bid, and total obtained accordingly. 
The lowest bid. Guarantee not sttictly formal. Responsibility unknown. Becomme 


X 222 43 


% m 

193 •• 


1450 9 


7.849 


1,789 

3,991 51 


483 44 


III! 


496 49 


3,4 If » 


Ilf 7*7 INI, 


491 54 
1,425 43 
77 52 
344 83 


42 $4 


42 04 

2,100 00 


5,887 8* 


luantitles of pine and oak divided as 

_ Recommend 

tract be awarded in coiiipliance with law, provided party emu satisfy 
•possibility and ability. 
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Abstract of proposals for constructing 80 Uncar foot, more or less, of pier, fc .—Continued 


j^ 0 Name* and addresses of bid' 

dera. 


4 L. F. Sc J. A. Smith, Cleve¬ 
land, Ohio 


Material 


A mount. 


74,952 feet B. M more or less, hemlock timber and 
plank, at $22 per 11 feet B. M. 

59,393 feet B. M , more or less, white pine timber 
and plunk, at $29 per M feet. B. M. 

3,101 feet B. M. t more or leas, oak timber, aitipEii per 
M feet B. M. 

1,051 linear feet, more or leas, white oak piled, in¬ 
cluding driving and catting off, at —* per linear 
foot. 

128, more or leaa, treenail*, at $5 per hundred__ 

1,200 pounds, more or less, screw and washer bolts, 
at 4| cent* per pound. 

5,400 pounds, mom or leas, drift-bolts, at 3 cents per 
per pound. 

1,200 pounds, more or less, boat spike, at 8} cents 
per pound. 

more or leas, stone 
at $7,50 per cord. 

500 cublo vards. more or less, dredging, at 48 cents 
per cubic v 


$1,648 94 
1,722 40 
llllfl SB 


» • ■ • B 


0 40 
54 00 

162 00 

42 00 



2,625 


240 00 


(6, 014 06) 
fl, 609 27 


#' m 


74,952 feet B. M.. more or less, hemlock timber and 
plank, at $22 per M feet B. M. 

59,393 feet B. M., more or lees, white pine timber 
and plank, at $30 per M feet B. M. 

8,101 teetB. M., more or less, oak timber, at $30 per 
M feet B. M. 

1,051 linear feet, more or less, while oak piles, in¬ 
cluding driving a$d cutting: oft at 19 cents per 
linear foot. 

128, more or less, treenails, at $4 per hundred. 

1,200 pounds, more or less, screw and washer 
at 4 cents per pound. 

5,400 pounds, more or less, drift-bolts, at 111 
jptr pound. 

1,200 potinda, mote or less, boat spike, 
per pound. 

350 cords, more ®r leas, atone for filling and founda¬ 
tion, at $6 per cord. 

500 cubic yards, mote or Iciiii,,, dredging, at 50 eantc 
per cubic yard. 


1,648 94 
1,781 


» ilk • Ok 


ecu In, 


5 12 
48 00 

185 00 

36 00 

100 00 

M® M 


6,402 67 


* No price bid for piles. Total in irenthesis obtained by taking lowest price for piles of the other, 


lo pn 

four bids, vie, 29 orate, to com 


napars 

t The lowest satisfactory bid. 

Contract 

Abstract 





D. Merry, dated 




received at United States engineer office, Cleveland, Ohio 
eluding the hour of 5 p. m., Monday, May 11, 1885* in response to 
Maj. L. Cooper Overman, Corps of Engineers, dated May 4, 1885, ea 
cubic yard for removing about 10,000 cubic yards of mud, clay, sand, 
in lake, beyond end of piers at Fairport Harbor, Ohio, 





1 

2 

8 

4 

5 

6 
7 
I 
9 

10 

11 


Names and addresses of bidders, 


Jesse Sims, Cleveland, Ohio... 

W. JR. Rooney, Toledo, Ohio ... —.... 

Hingston Sc woods, Buffalo, New York......... 

Stang Sc Oil]more, Lorain, Ohio.... 

L. P St J. A. Smith, Cleveland, Ohio —............... 

Fiissimmons St Connell, Chicago, Ill ... - - ... - ...... 

Sheldon * Bock, Toledo, Ohio . 

William Richardson, JEtuffUo, N. Y. .. ... 

R. H. French, Toledo, Ohio .... .... 

J. Louts Linn, Srle, Fa ....... . 

Chicago Dredging and Dock Company, F. Davis, super¬ 
intendent, Chicago, Ill. 


Price 
per cubic 
yard. 


Cents. 

80 

28.875 

28 

29 

25.5 

<*> 

(*> 

, C) 

r> 

n 

<•> 


Remarks. 


RenpeetftiUy recommended 
that the work be given to 
W. E. Rooney, at price bid, 
and that he Imi authorised 
lr» begin work at once. 


No price offered 
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M M ia. 

IMPROVEMENT OF ASHTABULA HARBOR, OHIO. 

The original project for the improvement of this hiiirbor wj i do] ted 
in 1826, at which time there was a depth of only 2 feet of water on the 
bar; this project has been modified from time to time in order to meet 
the demands of commerce and increased dra fight of ve sets navigating 
the lakes; it provided for piers running oat into the lake to 12 feet 
depth, whereas the present design is to carry them oat to 16 feet depth. 
The piers at shore are 160 feet apart, bat approach each other lakeward 
and were only 100 feet apart 900 feet off shore; then the west one flared 
to the westward in the next 200 feet, and at 1,100 feet off shore they 
were again 160 feet apart. From this point outward the piers are par¬ 
allel. Before operations were commenced rock was encountered at 7 
to 9 feet under the water-surface, extending across the channel in the 
form of a wide reef, which required blasting and dredging for its removal 
in order to secnre the present depth of 15£ to 16 feet. 

The present project was continued daring the fiscal year under appro¬ 
priation of July 5, 1884. Capt. Edward Maguire, Corps of Engineer*, 
was in charge of the work until March 9,1885, when he was relieved by 
me in compliance with letter from the Chief of Engineers, United States 
Army, dated July 12,1885, Washington, D. C. 

OPERATIONS FOR THE FISCAL YEAR. 

At the beginning of the fiscal year there was no contract in force nor 
any work in progress. The act of July 5,1884, appropriated the sum of 
$22,500 for this work. The then officer in charge submitted project to 
expend part of said sum in tearing out part of old pier, in bnilding 280 
linear feet of crib-work to extend the west pier, shoreward, to do some 
dredging and to construct 220 linear feet of shore-protection. This was 
approved and a contract was made with McKenzie and Barrett, of Ashta¬ 
bula, Ohio, elated October 13, 1884, to do the above work. Operations 
were commenced in October and continued until bad weather inter¬ 
rupted the work in December. During this time 197 linear feet of old 
pier were removed, 222 linear feet of shore-protection were constructed, 
and about one-half of the dredging contemplated under , this contract 
was accomplished. Operations were resumed in April by McKenzie & 
Barrett, and by the end of the fiscal year their contract was completed. 
In addition to the fall work they removed 273 linear feet of the old pier, 
constructed seven cribs 40 feet long, 10 feet wide, and from ten to eleven 
courses in height, sunk the same on rock-bottom, filled same with stone 
and built superstructure over same and filled it with stone. With this 
work the west pier was extended shoreward 282£ linear feet. They also 
removed 7,878 cubic yards 44 place measurement,” of material from chan¬ 
nel and from bank in rear of old pier. 

The total amount paid under this contract was $13,609.94. In May, 
18815, some vessels entering the harbor were grounded on the shoal be¬ 
tween piers; as the spring navigation had opened and large trade ex¬ 
pected at this harbor in iron ore and coal, the railroad companies were 
very anxious to have some dredging done at once. Authority was ob¬ 
tained to make terms at th© most favorable rates for the dredging m » 
quired. An agreement was accordingly made with Stang & Gillmore, 
of Lorain, Ohio, to do the work required at 18 cents per cnbie yard, 
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scow-measurement, for dredging outside of piers, and at 20 cento per 
cubic yard, place measurement, for all dredging inside the piers. Work 
was commenced June 2, and completed July 9, 1885. A total of 9,295 
cubic yards were removed, of which 4,1564 cubic yards (place measure¬ 
ment) were removed from between the piers, and 4,631 cubic yards 
(scow measurement) were taken from outside the end of piers and off 
L ars in lake, at entrance to harbor. The amount expended under the 
above agreement was $1,766.38. 

With the dredging done under the contract of McKenzie ft# Barrett, 
and under agreement with Stang & Gilmore, the channel was left in 
good condition with from 15 J to 16 feet depth of water between piers, 
and from deep water in lake to entrance of piers. 

A slight shoal with 15J feet of water was left in channel between piers 
where rock-bottom was found at that 

The total amount expended during the 1 ical year was $10,' 

repairs by hired labor 
near 











rock 




Ohio 


In May, advertisement was 

widening of the channel by tearing out old pier, dredging bank 
bottom, and revetting the new bank with timber construction; 
was made for the above with L. P. & J. A. Smith, of Cleve 
dated June 20, 1885, and work was to begin July 5, 1885. 

By the end of November the remainder of the appropriation of July 
<5, 1884, will be expended under said contract in accordance with the 
existing project. 

The total amount appropriated for this harbor up to the close of fiscal 
year ending June 30, 1885, is $372,401.21, of which sum $357,252.78 
have been expended. 


Ashtabula Harbor is in the collection district of Cuyahoga, Ohio. There is a fixed 
white light of the fifth order, varied by flashes, on the west pier. Fort Porter, N. Y. t 
120 miles distant, is the nearest work of defense. The value of the imports for the 
reason of 1884 was $4,208,213, and of the exports $360,699. 

The collector reports that in addition to the exports heretofore given, that 182,753 
tons of coal were shipped, but does not state its value. The collector failed to report 
the amount of revenue collected. 

Five hundred and eighty-four vessels (engaged in the coasting trade), with an ag¬ 
gregate tonnage of 407,087 tons, entered, and five hundred and eighty-six vessels, with 
an aggregate tonnage of 407,138 tons, cleared, during season of 1884. 

Thirty vessels (engaged in the foreign trade), with an aggregate tonnage of 8,419 
tons, entered, and ninety-nine vessels, with an aggregate tonnage of 47,686 tons, 
cleared, daring season of 1884. 



July 1, 1884, amount available.. 

Amount appropriated by act approved July 


• • • f • • m • «»» m • I » » ii ■ • 


« • « m 


• m m m m • •••••• » » iifnia '«»»> 

m m m m <m • • m m m m •••••• 


$2,^95 43 
22,600 00 


July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1,1884.......... $10,046 99 

July 1, 1885, outstanding liabilities..... 1,186 03 



11,233 02 


J uly 1, 1885, amount available . 


• ■» m «p m • 


13,962 40 


Amount 


nired for completion of existing 

nr end 


reqmrea lor completion oi e 
rod tab Iy expended in fiscal y 
ance wi th rea uirements of 


ag June 30,1887 
section 2 " of river and 


bor acts of 1866 and 1867, 

141 ENG 


80,25(1 (I# 
77,660 §0 
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aet of proposals for widening and deepening the channel at Ashtabula Mas 
zived and opened at United States engineer office, Buffalo, JY, I*., at 11 o’ 
tk meridian time), Septembtr 23, lh84, undtr adretmetnent of August 23, 1 

[ A pproxi nisi to q uantities. ] 


ATortw, Okie, 


VnmAa „„,i ' Name* and ad- 

Lre»tea of biddL. I 


lOuis P. Smith and Patrick Smith and 
James A. Smith, James Cunnea, 
Cleveland, Ohio. Cleveland, Ohio. 


ilonKO P. McXen- Luban B.Sherman, 
el©, and Charles and Putins S. 

II. Barrett, Ash- Helper, Ashta- 

tabula, Ohio. bula, Ohio. 


Daniel E 
hi 



.HU 




m 


Cannon, Bufihlu. 


Materials. 


Removii j old pier, 570 linear feet, at $12 
per linear foot. 

Dredging 14,500 cubic yards, at 75cent* pear 
cubic yard. 

Hemlock, 90,000 feet, B. M. ( at $22 par M 
feet. 

While pine, 40,000 feet, B. M., at $31 per M 


^ hit© oak, 3,400 feet, B. M., at $35 per M 
feet. 

Stone filing, 190 cords, at $7 per cord. 

Bolts, screws, and washers, 4,000 pounds, 
at 4 cents per pound. 

Drift-bolts, 18,000 pounds, at 3 oents per 
pound. 

Spike, 900 pounds, at 3 cents per pound. 

Snore protection, 220 linear feet, at $5 per 
linear foot. 

Mattress work, 60 linear feet, at $5 per linear 
foot. 


Removing old pier, 670 linear feet, at $4 per 
linear mot 

Dredging 14,500 cubic yards, at 20 cent*per 
linear yard. 

Hemlock, 90,000 feet, B. M-, at $21.50 per M 

jp|piii||jiiii |" # 

While pine, 40,000 feet, B. M., at $29.50 per 
M feet. 

White oak, 3,400 feet, B. M., at $40 pet M 

feet. 

Stun© filling, 190 cords, at $7.50 per cord. 
Bolts, screws, and washers, 4,000 ponndm, afc 
4| cents per pound. 

Drift- bolts, 13,000 pounds, at 4 c4hiijii.ii per 
pound. 

Spike, 900 pounds, at 5 cents per pound. 
Shore protection, 220 linear feet, at $7.50 per 
linear foot. 

Mattress work, 50 linear feet, at $12.80 per 
linear foot. 


Removing old pier, 570 linear feet, at $5 per 
linear loot. 

Dredjdug 14,500 cubic yards, at 50 cents per 
cubic yard. 

Hemlock, 90,000 feet, B. M., ait $22 per M 


White pine, 40,000 feet, B. M., at $30 per M 
feet. 

White oak, 3,400 feet, B. M., at $35 per M 
feet. 

Stone filing, 190 cords, at $7,50 per cord. 

Bolts, screws, and washers, 4,000 pounds, at 
at 3 c*mts per pound. 

Drift-bolts, 13,000 pounds, at 3 cents per 
pound. 

Spike, 900 'pounds, at 3 cents per pound. 

Snore protection, 220 linear feet, at $7 per 
linear foot. F 

Mattress work, SO linear feet, at $12 per 
linear foot. 


sst bid. Ho seals to signatures of bidders on one of the proposals. Christian 
written out in Axil* 





m 

L» 

111 


24.311 




45 


12,831 

i' luuuuuuuuuuuuuuuiiiiiiimiiuprtnnnnnnnnfi 

.*«• 

7.1S» 


m 

1» 


IT, 


of Bur- 
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^Abstract of proposals , for widening and revetting the channel at Ashtabula Harbor , Ohio , 
received and opened by Maj. L. Cooper Overman , Corps of Engineers , a/ United Stales 
engineer office* Cleveland , OAio, 12 o’c/ocA; rww, Monday , */mmc 15, 1885, under arfrer- 
ftemenf o/ iMa^, 15, 1885. 

[Approximate quantities,] 



Materials. 


-nr 


Edward J. BTineston and Ar- ! Removing old pier, 460 linear feet, at $3.90 per linear 


thur W< 


4 :#i 


igston 

is, Buffalo, N. Y. j foot. 

Dredging 9,500 cable yards, at 20 cents per cubio 
yard. 

Hemlock, 33,000 feet B. M., at $21 per M feet B. M_ 

White pine, 22,180 feet B. M., ill $30 per M feet B. 

m 

White oak, 14,400 feet B. M,, at $33 per M feet B. If 
Stone filling, 100 cords, at $8 per cord of 128 cubio 
feet. 

Screw and washer bolls, 4,000 pounds, at4 oents per 


Alonzo F. 
bula, Ohio. 



*8 1 Louis P. Smith and James A, 

Cleveland, Ohio. 


john fitang and Quart 

rain, Ohio. 


situs Gill 


Drift-bolts, 1 
Spike, 1,200 po 
Catch-sand fence, 
foot. 

Mattress work, 50 
Handling required 
at $3 per cord. 



at 

at 3§ cents 
linear 


per poun 

, at $2.50 per linear 


linear feet, at 
United States 


linear foot, 
stone, 300 cords, 


Removing old pier, 4110 linear feet at, $3.50 per linear 
feet. 

Dredging 9,500 cubic yards, at 19 cents per cubic 
yard. 

Hemlock, 33,000 feet B. If., at $26.50 per M feet B. M 

White pine, 22,180 feet B. M„, at 132.50 per M feet B. 

White oak, 14,400 feet B. M., at $34 peril' feet B, M 

Stone filling, KM! cords, at $7.50 per cord of 128 cubio 
feet. 

Screw and washer bolts, 4,000 pounds, at 5 cents per 
pound. 

Drift-bolts, 1,800 pounds, at 4 cents per pound.. 

Spike, 1,200 pounds, at 5 cents per pound .... 

Catch-sand fence, 680 linear feet, at $1.40 per linear 
foot. 

Mattress work, 50 linear feet, at $10 per linear foot.. 

Hand lin g reqn i red of United States stoiie, 300 cords, 
$4.50 per cord. 



foot. 
Dredging 



460 linear feet, at $8.50 per linear 



Hemlock, 33,000 feet B. M., at $18.00 per M feet B. M 


per M feet 


White pine, 22,180 feet B. M., at $2$ 

M. 

White oak, 14,400 feet B. M., at $28 per M feet B. M 
Stone filling, 100 cords, at $6 per cord of 


Screw and washer bolts, 4,000 pounds, at3£ cents per 
pound. 

Drift-bolts, 1,800 pounds, at 3 oents per pound....... 

Spike, 1,200 pounds, at 4 cents per pound... 

Catch-sand fence, 680 linear feet, at $1.48 per linear 
foot. 

Mattress work, 50 linear feet, at $6 per linear foot... 

Handling required of United States stone, 300 cords, 
at $1 per cord 


Removing old pier, 460 linear feet, at $2.40 per linear 
foot. 

Dredging 9,606 outdo yards, at 12§ oents per cubic 
yara. 

Hemlock, 33,CM feet IS. M., at $19.60 per M i»»t B. M 
White pine, 22,101 feet II. M., at tS7.50 per M feet B. 
.III. 


Amount. 


$1,794 OO 

1,900 OO 

693 00 
665 40 

475 20 
800 OO 

160 OO 


792 60 


1, 610 00 

1,805 00 

874 50 
720 86 

489 60 
750 OO 

200 OO 

72 m 

60 OO 
952 00 

500 00 
1, 350 OO 


,383 06 


3,910 00 


594 

576 


140 OO 

54 OO 
48 OO 
1,006 40 

300 OO 
300 OO 


9, 857 2* 


1,104 OO 

1,187 50 

643 80 
609 96 


* Lowest hid. Parties re »le. Rec ommend that the contract be swarded on this bid. 
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Abstract of prvpocaU for widening and revetting the ekannet m I AohUtbmiw Hmksr 

Ohio , £‘ 0 .—Continued. 


Vo. 


Names and addresses of bid* 

dors. 


John Stang and ^uartus Gill 


more. Lorain, Ohio. 


Materials. 


White oak, 14,400 feet B. M. f at |30 per M feet Bl M 
Stone filling, 100 cords, at $5.40 percord of 128 cable 
feet. 

Scirew and w'liiilai^ bolts, 4,000 pounds, at 4 cents pec 
pound. 

Drift bolts, 1,800 founds, at2 cents per pound.. 

Spike, 1,200 pounds, at S cents per pound.. 

fatch-sand fence, 680 linear feet, at $14 per linear 
foot. 


Spike, 

Catch- 
foot. 

Mattraas work, 50 linear feet, at $4 per linear foot - _ 
Handling required of United States stone, 300 ootda, 
at $5 per cord. 


Ill, 1(1111 ill 


Abstract of contracts for improving harbor at Ashtabula , Ohio, in force, during fiscal gear 

ending June U0, 1885. 


©omt t rac to ro. 


tract. 


McKenzie ilk Barrett, 
’^tabula, Ohio. * 

Is. P. &J.A. Smith, Cleve* 
land, Ohio. 


1 

ft* 

« 

& 

1 

A 

J3 

■HHHiHll 1 

1 

ftT 

J5*S 

i 

^ Subject of con- 

■C(g 

ifHHHdn f . 

III* 

hz , 

! tract 

1 

« £ 


i 

i 

5 a 
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IMPROVEMENT OF CONNEAUT HARBOR, OHIO. 

No work was done at this harbor during the last three fiscal years 
ending June 30, 1885. None is contemplated tills season, as there are 
no funds available. 

The annual report for the fiscal year ending June 30, 1884, of my 
predecessor on this work, ( apt. Edward Maguire, Corps of Engineers, 
'whom I relieved March 9,1885, is so much in accordance with my own 
views that I can but quote from it. He quoted as follows, from his 
predecessor’s report: 

The project for the improvement of this harbor was adopted in 1829, and the bar at 
the mouth of Conneaut Creek was dry at low stages of water, when the original 
improvements were commenced. Operations were carried on during the years of1829 
to 1832, and from 1836 to 1838, inclusive, which comprised the construction of piers, 125 
feet apart, running out from shore to a depth of 12 feet of water in the lake, and 
dredging; the design was to alford a depth of 12 feet of water through the bar and 
into Conneaut Creek, the harbor of Conneaut. 

Works of improvement have progressed with more or less interruptions and suspen» 
si one, no work having been done from 1832 to 1836, from 1839 to 1844, from 1845 to 
1852, from 1852 to 1866, and none last year or this. The best channel depth ever 
obtained at the entrance was only 11 feet, the more usual depth being from 8 to 9 
feet, and the commerce of the port has always been trilling; we may therefore say 
the hopes entertained for this harbor when its improvement was undertaken have 
never been realized. 

It has been recommended that improvements should he made at this harbor as 

Renewing 860 feet of old east pier, at $30 per foot.. $24,666 

Rebuilding 796 feet of superstructure, west pier, at $16 per foot ............. 7,96© 

Contingencies, 10 per cent........-....— .... 3,190 

Total.............. ............................ ..................... 35,09© 

I have nothing to add to this recommendation ; indeed, it seems to me that unless 
the facilities for transportation by land to and from this harbor should be materially 
nugmented, any outlay for the improvement of the harbor is injudicious; considera¬ 
ble sums have been expended during the last fifty years iu preserving the harbor and 
Its improvements without drawing private or incorporate enterprise in its direction ; 
therefore the harbor must be regarded as of questionable advantage as a commercial 
outlet to and from the lake. 

The total amount appropriated for this harbor up to the close of the 
present fiscal year was $112,629.39, of which amount $112,623.28 have 
►en expended. 

The estimated cost of completing the existing project is $35, 

t ^ seal year ending June 

1887, for objects in accordance with the estimate quoted above. 

Conneaut is in the collection district of Cuyahoga, Ohio ; there is a fixed white 
light of the sixth order at the end of the west pier. Fort Porter, N. Y., 105 miles 
distant, is the nearest woik of defense. 

The amount, of revenue collected during the eleven mouths ending May 31,1885, 
was $15.95. 

The value of the imports during the eleven months ending May 31, 1885, was $80; 
and of the exports, $125. Ten vessels with an aggregate tonnage of 360 tons en¬ 
tered, and twelve vessels with an aggregate tonnage of 395 tons, cleared, during 
eleven months ending May 31, 1883. The deepest draught of any vessel entering or 
leaving the harbor was 6£ feet. 

The deputy collector reports the value of the fishing interests at Conneaut Harbor, 
viz, three steamers and eight sail-bouts, at about $15,000. 

Money statement 

July 1, 1884, amount available ............ ........ ..................... $19 158 

July 1, 1885, amount expended during fiscal year, exclusive of outstanding 

liabilities July 1, 1,884............... ................................. 13 57 

July 1, 1885, amount available.—....... .....__ 6 11 
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Amount (estimated) required for completion of existing project.. 

Amount that can be profitably expended in fi seal year ending June 30, 
Submitted in compliance with requirements of section 2 of river 
harbor acts of 18(56 and 1867. 


.... •35,090V 
1337 :I5, flliil li 
and 


M M 14 . 

IMPROVEMENT OF DUNKIRK HARBOR, NEW YORK. 

The improvement of this harbor was commenced in 1827, when the 
first appropriation therefor was made. The original project was mud 
the saine as th at of 11 ne existi 11 g i in proveinen t, which com prises the 
formation of an artificial harbor in front of the city by means of a break¬ 
water, running nearly parallel with the shore, ami a shore-arm or piff 
to the westward, with an opening between the pier and the breakwater. 

By 1832 the su m of # 28,480„8.f ha < l bee 11 ex pen de<III on the ori gi n ml plan, 

and the breakwater was then 2,564 feet long and the pier 14 feet Ion?. 

Various improvements and repairs were made from time to time, and 
by 1838 there had been completed 2,125 feet of breakwater and 300 feet 
of detached breakwater.In 18.48 the breakwater was demolished. Be¬ 

tween 1848 and 1870 some portions of the work were renewed and othm 
repaired, but in 1870 a Board of engineers took into consideration the 
question of the radical improvement of the harbor. The Board recom¬ 
mended a plan which provided a breakwater 2,860 feet long, one put 
of which, 2,300 feet in length, was to he nearly parallel with the shore, 
the other part to be nearly parallel to the axis of the channel entrance, 
560 feet long, and terminating at the position of the dumb beacon. Of 
the 2,300-foot section 1,341 feet have been completed; none of the 560- 
foot section has been built. 


OPERATIONS DURING THE FISCAL YEAR. 

At the beginning of the fiscal year no work was in progress, ae the 
fnnds on hand, $9.29, were too small for any material nse. 

The act of July 5, 1884, appropriated $10,000 lor this harbor, and 
Cap Edward Maguire, Corps of Engineers, the then officer in charge, 




This project was approved, a contract was made dated November!#, 
1884, with Hingston & Woods, of Bnff'alo, N. Y., for the excavation of 
37,000 cubic yards, more or less, of material from channel, aud the 
repairs to 100 linear feet of the face timbers of the east breakwater. 
Operations were begun with dredge May 20, 1885, and continued dar¬ 
ing the remainder of the fiscal year. During this time 13,318 cubic yards 
of material were excavated from main channel. The repairs of east 
breakwater was begun June 1, and by the close of the month the 100 
linear feet of face timbers were removed aud the work completed as re¬ 
quired, except the placing of the galvanized iron caps to ends of tim¬ 
bers. The amount expended during the fiscal year was $1,541.89. 

The total amount appropriated for this harbor to the close of the 
fiscal year has amounted to $459,079.38, of which sum $450,611.98 have 
been expended. 

During the season of 1885, the balance on hand of the appropriation 
of July 5, 1884, will be expended mainly in dredge-work, which it is 
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expected will give a good 13-foot depth of channel from the lake to the 
<iocks. 

Very extensive rock excavation and dredging is required at this bar- 
bor to make it fulfill the requirements of the present commerce of the 
lakes on a scale commensurate with the plan of the Board of engineers 
of 1870. A 16-foot depth of channel and harbor would be required for 
the present class of vessels, whereas rock-bottom occurs at 12J feet 
depth. Further, Dunkirk has not kept pace with many of the other 
harbors on Lake Brie, and it is doubtful, with a harbor improved so as 
to give 16 feet depth, whether trade would seek the port of Dunkirk, 
!N. Y., to an extent that would justify the great expense necessary for 
such improvement. 

The last project submitted for the improvement of this harbor con¬ 
templated the extension of the breakwater 560 feet parallel to the chan¬ 
nel and 300 feet eastward parallel to the shore-line. The estimated cost 
liras #60,200, all of which could be expended in one seas If, how¬ 
ever, the whole sum should not be appropriated at once, then the por¬ 
tion of the proposed extension parallel to the channel should be built 
first. 



the day beacon is not restored at the entrance of the harbor. The old 
one was carried away about four years ago by the ice and has not been 
rebuilt. It is rnnch needed, and its want renders, the entrance so haz¬ 
ardous as to prevent many vessels from seeking the harbor for a refuge, 
which they wyuld otherwise avail themselves of if the beacon was re¬ 
stored. 1 would therefore respectfully suggest that said day beacon 
be rebuilt at as early a day as is practicable. 


Dunkirk Harbor, New York, is in the collection district of Dunkirk. It is lighted 
by a third-order, lake-coast, fixed white light, varied by white flashes, and a sixth- 
order, fixed white beacon light, west side of the channel entrance. The dumb beacon 
which wm on the east side of the entrance lime been carried away. 

Fort Porter, 40 miles to the eastward, is the nearest work of defense. 

There was no revenue collected during eleven months ending May 31, 1885. 

There were no imports or exports during eleven months ending May 31, 1885. 

Twenty vessels, with an aggregate tonnage of 4,508 tons, entered* and 19 vessels, 
with an aggregate tonnage of 4,494 tons, cleared during eleven months ending May 
31,1885. The deepest draught of vessel entering or clearing was 12 feet. 
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July 1. 1885, amount available.... ........... 8,467 40 


Amount (estimated) required for completion of existing project ........ 

be profitably expended in fiscal year ending June 30,1687 
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Amount that can 

Submitted in compliance with requirements of section 2 of river aud 
harbor acts of 1866 and 1867. 


60,200 00 

60,200 00 
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[Approximate quantities.] 


II Naaet and tddr w ea NaaMind addresses 

of bidders. of guarantors. 


Materials. 


1 


Bdwsrd J. Hfngston, 
Buffalo. X. Y; Ar¬ 
thur Woods, Buf¬ 
falo, N. Y. 


Louis P. Smith, Cle re- 
land, Ohio; James 
A. Smith, Cleve¬ 
land, Ohio. 


Charles A. Gatehell, 
Buffalo, X. Y.; 
Oliver S. Laycock, 
Buffalo, X. Y. 


Dredeing, 37.000 cubic yards, 
cents per cubic raid. 

Removing old work, 21,000 feet II. M. 
at $10 per 1,000 feet. 

White oak, 23,400 feet, B. U n 
per 1,000 feet. 

Drift-bolts, 5,000 pounds, at 9 
per pound. 

Sheet-iron, 100 linear feet, at 06 
per foot. 


cents 


Patrick Smith, Cleve. 
Und, Ohio; James 
Cnnnea Cleveland, 
land, Ohio. 


Dredging, 37,000 cubic yards, at 10 
cents per cubic yard. 

Removing old work, 21,000 feet, R. M-, 
at 17 per 1,000 feet. 

White oak, 23,400 feet, B. M- f at $40 
per 1,000 feet. 

Drift-bolls, 5,000 pounds, at 5 oenta 
per pound. 

Sheet-u i, 100 linear feet, at fl per 
foot. 



Ill III 


u,100t» 

147 « 


100 to 


12,531 04 


Contract entered into with Hingstou and Woods, dated November 29, 1884. 
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PRELIMINARY EXAMINATION OF THE CHANNEL KNOWN AS THE OLD" 

“RIVER-BED” OF THE CUYAHOGA EIVER. OHIO. 

Office op the Chief of Engineers, 

United States Army, 

January 9, 1885. 

Sir : To comply with the requirements of the river and harbor act of 
July 5, 1884, I have the honor to submit herewith a copy of a report to 
this office from Maj. L. Cooper (.)verman, Corps of Engineers, of a pre¬ 

liminary examination with the view of “ opening and improving the 
channel known as the old river-bed of the Cuyahoga River,”-at Cleve¬ 
land, 

Major Overman reports that, in his opinion, this is worthy of improve- 

ives his reasons therefor. 

In the river and harbor act of August 2, 1882, provision was made 
for an examination and survey of this same locality, aud the local en- 

J. M. Wilson, Corps of Engineers, re¬ 
ported that, in his opinion, it was worthy of improvement, but that the 

work was not a public necessity at this time. This report was trans. 

m it ted to Congress at its last session and printed in Senate Ex. Doc. 
No. 30, Forty eighth Congress, first session. 

This old river bed is now connected at its northeastern extremity 
with the Cuyahoga River and from thence with the lake by way of the 

channel through the United States piers. It forms a large and itnpor. 

tant part of the harbor of Cleveland, being liued with docks aud slips 
and largely used for receiving aud shipping coal, iron, &c. Its improve¬ 
ment and maintenance in in charge of the local authorities and this city 
annually expends quite a sum of money in deepening its channel. The 
tracks of the Lake Shore and Michigan Southern Railroad lie between 
the old river-bed and the lake. 

appears that a direct communication with the lake at the other ex¬ 
tremity of this old channel through the railroad embankment would be 
a benefit to the owners of the adjacent lands and a great accommoda¬ 
tion to vessels using this inner harbor, but it appears also that the 
desired improvement would be more for local convenience 
public necessity or convenience of general commerce, and hence ques¬ 
tionable whether it should be made at the expense of the United States 
The views of Major Overman are in consequence not concurred in 
me aud in accordance with the requirements of the act no instructions 
have been given to make a survey of the locality with the view 
mitting an estimate 

Very respectfully, your obedient servant, 

John Newton, 

Chief of Engineers , 

Brig, and Bvt Maj . Qen . 

Hon. Robert T. Lincoln, 

Secretary of War . 









report of major l. cooper overman, corps of engineers. 

United States Engineer Office, 

Cleveland , Ohio, October 18, 1884. 

General r In compliance with circular letters from the office of the 
Chief of Engineers, aated Washington, D. C., July 31, and September 
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4,1884, respectively, I have the honor to submit the following- report 
of “ preliminary examination on the opening and improving of the chan¬ 
nel kuown as the old 4 river.bed’ of the Cuyahoga River,” as provided 

for in section 9 of the river and harbor act of July 5 f 1884. 

The section of the act above mentioned reads as follows : 


That the Secretary of War is hereby directed, at his discretion, to cause c lamnv 
tionsor surveys, or both, and entimates of cost of improvements proper to be made at 
the following points namely : * * * At Cleveland, Ohio, on the opening, and in- 

proving of the channel known as the old “ river-bed ” of the Cuyahoga River : * * 

# Provided, That no survey shall be made of any burbots or rivers until the Chief of 
Engineers shall have directed a preliminary examination of the same by the local en¬ 
gineer in charge of the district, or an engineer detailed for the purpose ; and sack 
local or detailed engineer shall report to said Chief of Engineers whether, in his opin¬ 
ion, said harbor or river is worthy of improvement, and shall stateinsuch report folly 
and particularly t he facte and reasons on which he bases such opinion, including this 


The channel kn( 
a part of theCuyal 
for a time a lake 
new outlet about 




as the old “ river*b 
ip River. It became 


bed.” it is claimed, was 





mile east of 



, whilst 
of the 


tne river, rormea 

m * 

river obtained a 
ri ver- becL Sub- 


sequentl.v the city of Cleveland allowed a railroad embankment to 
constructed across the old river bed near its debauch4 into the lake. 


In 1>36 a connection was made between the Cuyahoga River and the 
old riverbed, but no connection was made with the lake. To-day the 

docks and slips built along this old channel are an important part of 

the dockage of Cleveland. It Is now the wish of commercial and ma¬ 
rie© interests, as well as of property holders in the vicinity, to make an 
opening at the western end of the old riverbed through the railroad 
embankment into the outer harbor formed by the breakwater in the 
lake, and to widen, deepen, and improve the old riverbed. It is with 
a view to determining the cost of such an improvement that the desired 
survey is to be made. 

The city of Cleveland had for some years expended fends In dredg¬ 
ing both the main river channel and this old riverbed to deepen the 


same. 


The old river-bed is the means of access to„ a large number of docks 
and slips from which large quantities of coal, iron ore, lumber, stone, 

&c. t are received cur shipped. Upon these docks are laid tracks which 

communicate with most of the railroad lines centei.iug here, and in every 

respect this old riverbed is considered and treated as apart of the inner 

harbor of Cleveland, Ohio. 

The harbor of refuge as at present constructed gives a secure proteo- 
tion to the shore where the desired opening would be made, and with 

such an exit the old river.bed would form an easy and valuable means 

of communication for vessels to pass from the harbor of refuge (outer 
harbor) to the inner harbor, or the reverse, whereas, now it is neces¬ 
sary to traverse a much longer route, and for a vessel consigned to a 
dock along the old river-bed the advantage would be still greater. 

In its present unimproved condition, with one end closed, it is often 
necessary for the larger vessels which enter the old river-bed to be 
towed out stern foremost. 

With the commerce of (.Cleveland growing as it has been each year, the 

necessity for the improvement of the old river-bed by some action on 
the part of private or public interests must increase annually, and the 
most natural and easiest way to improve it will be to wideu and deepen 
it, and to connect it with the harbor of refuge at Cleveland, Ohio. 
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In view of the above, as local engineer in charge of the district, I am 
of the opinion that the opening anil improving of the channel known an 
the old river-bed of the Cuyahoga .River is worthy of improvement, and 
for the reasons herein stated. 

The act of August 2, 1882, in providing for such surveys and reports 
as this, required the opinion of the local engineer in charge as to whether 
said harbor or river is worthy of improvement, and that the work is a 
public necessity. 

The act of July 5, 1884, does not call for an expression of opinion on 
the part of the local engineer in charge of the district as to whether or 
not the work to be done is a public necessity; hence I am relieved from 
such responsibility as attaches thereto. In connection with this report 
I would respectfully refer to report of Maj. J. M. Wilson, Corps of 
[Engineers (now Lieutenant-Colonel Wilson), dated October 13, 1882, 
upon survey of the channel known as the old river-bed, leading from 
the Cuyahoga River to the harbor of refuge, now under construction 









In further 

Engineers, dated September 4,1884,1 have 
mate that will enable me to make survey 
the act of July 5, 1884, to inclnde the 
improvement proper to be made. 



circular from the C 
to respectfully submit esti 
report contemplated 
and estimate of cost 





FIELD WORK. 

* 

Service® of ail assistant engineer fifteen days, say ........... |8T 50 

Services of six men fifteen day© each, at |2 each per day.... 180 00 

Services of on© man, with use of boat, fifteen days, at $2.50 per clay ......... 37 5# 

305 00 

Contingent expenses (materials, &c. ), 10 per cent........................... 30 50 



OFFICE WORK. 


Services of two assistants, making maps, profiles, plans, estimates, &o., fifteen 
days each, say ....... 


V • « iim nooo m m w m m 


* « <m 10001 m m 0000 03 o< m m » m m o» m m 


Total 


m <m m m 


m m m m m m m m m m » • • • » m « • • « » m m m 


<000 i00ot' s» m m m oboo • » m m «» m 


152 50 
468 00 



To the Ohusf of Engineers, II, 8. A, 


L. Cooper Overman, 

Major of Engineers , 



BP 
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IMPROVEMENT OF THE HARBORS OF ERIE, PENNSYLVANIA, AND BUF 
FALO, NEW YORK, AND OF NIAGARA RIVER—IMPROVEMENT OF HAR 
BORS ON LAKE ONTARIO. 


BE PORT OF CAPTAIN EDWARD MAGUIRE , 
CER IN CHARGE , FOR THE FISCAL 
OTHER DOCUMENTS RELATING TO 




ENGINEERS , OFFT- 
JUNE 30, 1886, WITH 


1 . 

181 

3. 

4. 



13, 

14 



IMPROVEMENTS. 


Erie Harbor, Pennsylvania. 
Buffalo Harbor, New York. 
Niagara River, New York. 
Wilson Harbor, New York. 
Olcott Harbor, New York. 
Oak Orchard Harbor, New 



7. 

8 . 

9. 

10 . 

11 . 

12 . 


Charlotte Harbor, New York. 

Pa 11ney ville Harbor, New York. 
Great &odus Harbor, New York. 
Little Sod ns Harbor, New York. 
Oswego Harbor, New York. 
Sackett’s Harbor, New York. 


EXAMINATIONS AND SURVEYS. 


Niagara River, Mew York, from 
Youngstown to Lake Ontario. 
Scajaquada [Scajacuada] Creek, at 
Buffalo, N. Y. 

Salmon River, Mew York, at and 
Fort Covington. 



outh of Salmon River, and the In¬ 
ner natural harbor thereat, on Lake 
Ontario, New York, with a view of 
making a harbor of refuge for ves¬ 
sels in distress and for purposes of 
commerce and navigation. 


General 

for the fiscal 





United States Engineer Office, 

July 16,1885. 

I have the honor to forward herewith my annual reports 
year ending June 30, 1885, for the works of river and har- 
improvement under my charge. 



Edwd 



of Engineers, U. 
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IMPROVEMENT OF ERIE HARBOR, PENNSYLVANIA. 

The only work done during the fiscal year was minor repairs to the 
north pier, and the south breakwater, amounting in all to $206.78. 

In September and October, 1884, a survey was made of the penin¬ 
sula. 

(i) Protection of the western neck of the peninsula .—Most of the pro¬ 
tection fences and pile jetties are in a dilapidated condition, but the 
narrowest parts of the peninsula are from 400 to 500 feet wide, with a 
©rest rising about 5 feet above ordinary water. 
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1 have ;.o\i.u '4 to add to the above, excel* i® the way of doga ea al 
of the atatem*-n:«» made. but. in my opinion, there should be no farther 
extension of the north pier. During storms the water rashes t&nmgh 
the ei.anne! between the piers like a mill race, and again apt n the 
creation of the -rorrn. when the lake be;nn5 to resume its leveL Tie 
lor: jfer the channel i> made. noiler these circumstances, the more dill* 
cub it mill become for vessels to enter the harbor. In my opinioiiii, lie 
movement of the .^tiid from and a‘ong the peninsula may be wrresfsdm 
the manner proj*e«ed in my rej>ort of January 7, 1885. In view of tie 
fact that the channel has already shoaled in front of the piers, 1 am of 
opinion that the south pier may profitably be extended 400 feet. Hie 
estimate for the breakwater protection of the neck and the jetties, M 
submitted in the rejsiit above referred to. is 147,044.50. 

The estimate for 4*Hi feet extension of the sooth pier is $26,000, ora 
total of $173,014.50, and the amount which is asked for is $126,000. 

In the money statement the amount giveu for the completion of the 
exuding project is that edimated lor the prolongation only of both pliers. 


Money etatement 


July 1, \rv*, | f amount avai la Me............. 

Amount appropriate! by act approved July 


mm m m m m m m m m mmmmmmm-mm-mmt m. m m* m. ^ 


1884 




July 1, 1 Wt % amount expended during fiscal year, exclusive of 

on tutaii ding liabilities July 1,1884.--... —. $2,796 20 

July 1, 1*44-% outstanding liabilities...... 180 00 


$12,037 06 
50,000 00 

62,037 06 


% 906 S» 


July 1,1885, amount available................. 50,139 

/ Amount (estimated) required for completion of existing project ....... l f uo 

Amount that can be profitably ei tended in fii >ly< ar ending Jnne 30,1887 0 


Submitted in compliance with i qu i rements 
bar! or acts of 1866 and 1867. 


T 
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COMMERCIAL STATISTICS. 


Name of harbor, Erie, Pa. 

Collection district, Erie, Pa. 

Nearest light, Erie, Pa., a count light of the fourth order, flashing red and white, on 
tdi north shore of the peninsula; a fixed red light of the sixth order on the outer end 
of the north pier; two fixed white lights of the sixth order marking the ran^e of the 
channel within the bay. There is a fog lie 11 on the outer end of the north pier. 

Nearest work of defense, Fort Porter, New York. 

Arrivals and departures of vessels during the year ending December 31, 1884. 


* 


Class. 

Arrivals. 

Departure. 

N amber. 

1 

Tonnage. ; Number. 

1 


Steamers and sailing vessels.... 

640 

640,469 

643 

643,018 


Amount of revenue collected during 
Value of imports same year.. 

Value of exports same year. 



year 


mil ■» m 


• «» * m m 


« m « » '» • « 


• * m • m « i* 



» I* «> Wit <1111 » m sit * w #» * .«> m till w m 

• • m • * « m * m m m at m m m m m 



• * «■ • «*> • • 


« • » * * « • 


$2,540 

24,337 

2,929 



N N 2 


IMPROVEMENT OF BUFFALO HARBOR, NEW YORK 

The Inst appropriation for the improvement of this harbor was made 
tin 1826. The project, as modified at various times, provided for the 
construction of a north aud of a south pier at the mouth of Buffalo Creek, 
a masonry sea wall running south from the south pier, and a break¬ 
water a little less than one-half nail© distant from, and in front of, the 
Buffalo light-house, its long arm running nearly parallel with the gen¬ 
eral shore-line, in a direction nearly northwest and southeast. 

The sea-wall was finished long ago, as were also the north and south 
piers. Since the adoption of the breakwater the sea-wall ceased to form 
a part of the project for the improvement of this harbor. 






Under agreement 
larger portiou of 
and Western Railroad 


The Report of the 
page 2195 et seq contains a full 
account of the first aggressive action of the above mentioned corporation 
to gain possession of the United States north pier. It will be seen 
that it at the time (1879) became necessary to place troops on the pier 
to compel the corporation to respect the rights of the Government 
and to submit the matter in controversy to the Secretary of War. The 
matter was peaceably adjusted in 1879, and the railroacl company exe¬ 
cuted the stipulation, a copy of which is to be found in the report 
above referred to. On page 2197 of the same report will be found a 
letter from Sherman S. Rogers, counsel for the company, in which 
it is stated: “ First. The railroad company claims, and believes it 
will at the proper time be able to satisfy the Government authorities, 
that it is the owner in fee by regular, proper title of the land on which 
the pier rests.” Nearly six years have elapsed since th© date of that 
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letter, and the railroad company has not been able to satisfy the Gov¬ 
ernment authorities that it has a proper title to the land on which tie 
pier rests. Id fact, no attempt was made to show such title on til in 
January last, when I protested against any work being done by the 
company on the north pier without the consent of the Secretary of War. 
Then one of the attorneys of the company, Franklin D. Locke, of Buf¬ 
falo, did attempt to prove to me that the company had a title to the 
land, but failed so to do. 

This question of title was discussed by me in two reports sent to the 

Chief of Engineers and printed in House Ex. Doc. No. 259, Forty.eighth 

Congress, second session. 

On October 23, 1834, I found it necessary to send the following 
letter: 



United States Engineer 

Buffalo, N, Y., October 23, 1834. 

Sir : I have been informed that under your direction certain work has been 
menced on the outer end of the United States uorth pier. I know of no authority 

possessed by the Delaware, Lackawanna and Western Railroad Company.to do any 

work at that point. You will therefore please cause the work to be stopped imme¬ 
diately, aud inform this office of the nature and extent of the work which yon deeiie 
to do. Should it be approved by me, I will forward it to the Secretary of War for 
his approval. But until such approval be received by you I must insist-, and shall 
insist, that you cease operations ou the outer end of the pier. 

Very respectfully, your obedient servant, 

Edwd. Maguire, 
Captain of Engineer*. 

Mr. J, J. McWilliams, 

A gen t Delaware , Lackawanna and Western Railroad Company, Buffalo , > T . T. 


In reply I received the following letter 




Agency Delaware, Lackawanna and Western Railroad Company, 

Coal Department, 
Buffalo, N. ¥., October 23, 1884. 

Dear Sir: Your favor of this date is duly received. The nature and extent of the 
work that we had intended to do ou the outer end of the old north pier was entirely 
preservative in its character, as the fire the other evening had left the pier in condi¬ 
tion to rapidly disintegrate, and we were only putting it in shape to stand the ms 
and storms that we always get at this time of year, and thus prevent it falling to 
pieces and becoming an obstruction to navigation. This should be 
and to get it done at once we started to go ahead with it. 

Very truly, 

J 

Capt. Edwd. Maguire 


done right away, 





That letter I forwarded to 
indorsement: 




following 



Respectfully forwarded to the Chief of Engineers, 

The within letter was sent to me in response to a letter from me informing Mr. 
McWilliams that the Delaware, Rackawanna, and Western Railroad Company must 
have authority from the Secretary of War before doing any work on thefiuter end of 
the United States north pier. 

The outer end of the United States north pier is beyond the wharf-line as estab¬ 
lished by the city of Buffalo. But the railroad company now occupies the north pier 
simply on sufferance under the stipulation of December 9,1879. As I am in doubt as 
to bow the rights of the United States may be affected by any further work on the 
pier, I preferred to put a stop to all operations by the railroad company until I could 
secure instructions in the matter. The work which the company proposes to do will 
not prove injurious to commerce or navigation. Should the work be aut 
lit 


lerce or navigation. Should the work be authorized, I 
would request to be informed whether n. new stipulation with the company should lie 


Edwd. Maguirk, 
Captain of Eng ine er *. 
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In response to the above indorsement I received the following letter: 

Office of the Chief of Engineers, 

United States Army, 
Washington , D. C. t November 7, 1884. 

Sir; The letter of Mr. John J. McWilliams, western sales agent Delaware, Laolcii- 
wanna and Western Railroad Company, of October 23, 1884, stating the nu tnre and 
extent of work which the railroad company proposed to do at the outer end of United 
States north pier at Buffalo Harbor, New York, forwarded to this officii with your 
indorsement of the 24th ultimo, was duly received. 

The following copies of the second and third indorsements thereon, showing the 
action of this office and of the War Department, are furnished for your information 
and guidance; 

“Office Chief of Engineers, 

“ United States Army, 

“ October 31, 1884. 

14 Respectfully submitted to the Secretary of War. 

“The United States north pier at Buffalo Harbor, New York, is occupied by the 
Delaware, Lackawanna and western Railroad Company, with the consent of the 
United States, pending certain questions in reference to title, and under stipulations 
imposed by the United States and accepted by the company. 

“ The work proposed to be done by the company will not prove injurious to naviga¬ 
tion or commerce, and is intended to repair certain damages caused the pier by a 


attempted claim to title upon the part of the company be based upou the permission 
thus granted. No additional stipulation would seem to be required other than the 
acceptance by the company of the privilege granted upon the condition named, it 
being at the same time understood that the United States is not to be in any way 

liable for expense arising from the prosecution of the work in question. In this con¬ 
nection attention is invited to the accompanying copy of Appendix J J, of the Report 
of the Chief of Engineers for I860, which contains on pages 2192 to 2204, a full state¬ 
ment of the facts connected with the occupation of the pier by the railroad company. 

“John G. Parke, 
“Acting Chief of Engineers,™ 

““Authority is granted for the workln question nnder the stipulations, restrictions, and 
conditions suggested in the foregoing indorsement of the Acting Chief of Engineers, 
“ By order of the Acting Secretary' of Wai\ “ Jay Stone, 

u Acting Chief Clerk. 

“War Department, November 4, 1884.” 



res 



your obedient servant, 


Edward Maguire, 

Corps of . Engineers. 


John G. Parke, 
Acting Chief of Engineers. 


Im n h u»imi wimmmria K«nw om-h n oj I nivi m 




United States Engineer Office, 

Buffalo , N. Y., November 10, 1884. ’ 

Sir : I have the honor to send the inclosed paper for your information. A copy of 
the same paper will be sent to Mr. McWilliams. 

Very respectfully, your obedient servant, 

Edwd. Maguire, 
Captain of Engineers, in charge. 

F. D. Locke, Esq., 

AUorneg Delaware, Lackawanna and Western Railroad Company, Buffalo, N. F. 


United States Engineer Office, 

Buffalo, N. Y. t November 10, 1884. 

Sir ; I have the honor to send yon herewith a copy of a letter received by me this 
morning. 

In acknowledging its receipt please inform -me whether yon will do the work pro¬ 
posed. 

Very respectfully, your obedient servant, 

Edwd. Maguire, 

Mr. John J. McWilliams, Captain of Engineers. 

Western Sales Agent , • 

Delaware, Laokawana and Western Railroad Company , Buffalo , N. Y. 

142 ENG * . . . .. diT V ( . . . OK...dl.. 
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I received the following letter; 

Agency of the Delaw auk, Lackawanna and 

Western Railroad Company, Coal Department, 

Buffalo, N, F., November 11, 1*04. 

Dear Sir i Yours of 10th, with copy of a letter from the Chief of Engineer a, U. 5* 
rmy, dated Washington, November 7, I have, and in accordance therewith, 1 ml 
> ahead and prosecute the work as stated in mime of October 23, to yon. 

Very truly, 

J. J. McWilliams, 

• Western Salem Agent. 

Capt. Edwd, Maguire, r 

Captain of Engineer*, U. 8, A. 

It will thus be seen that the railroad company was perfectly aware 
the authority of the Secretary of War was necessary to enable it 
to do any work on the pier. In January, 1885, the company again com 








United States Engineer Office, 

Buffalo, N. F., January 3, 18Sk 

Sir : I understand that yon propose to extend the trestles on the United States 
north pier. If so, please inform me at your earliest convenience of your plans ia 
detail, and furnish me with a map showing the proposed location and limits of the 
extension, so that I may determine whether or not the work can be permitted. 

Very respectfully, your obedient servant, 

Edwd. Maguire, 

Captain of Engineer*. 

>hn J. McWilliams, 

Western Sales Agent, Delaware, Lackawanna 

and Western Railroad Company, Buffalo, N. 

received the following: 





Agency op the Delaware, 

Western Railroad Company, Coal Department, 

Buffalo, N. F. f January 5, 188b. 

Dear Sir : I have to acknowledge receipt of your favor of the 3d instant and in 
answer would say, that we have no intention of extending our trestle on the north 
pier. That the work we are doing there is only repairing damages by fire and water. 
That the work is about finished, except to put caps on the piles to hold them in their 
place, that they may hold the stone-work in its place. 

The timber that you see being delivered on our yard is for changing our plans and 
altering the other end of the trestle, t. e., towards the Bennett elevator. The work we 
are doing on the north pier is, I think, entirely iu accordance with the inclosure from 
you November 10, 1884. 

Very truly, 

J. J. McWilliams, 

Capt. Edwd. Maguire, Western Sales Agent 







roi 


To that I replied 

United States Engineer Office, 

Buffalo, N. F., January 5, 1885. 

yours of this date. It is the alteration which 
end of the trestle towards the Bennett elevator, which, 
‘what. 1 have heard, will cut off the Government's right of way to the landing 
stage at. the inner end of the United States north pier. If you propose to extend the 
trestle back along the United States north pier, of course the authority of the Secre¬ 
tary of War must be obtained, and I, of course, should object to having the right of 
way to the landing stage cutoff, for it is the only way we have of communicating di¬ 
rectly with the reservation on the south side of Buffalo Creek. I will call at your 
office to-morrow afternoon at 3 o'clock, to see what you propose to do. 

Very respectfully, your obedient servant, - 

Edwd. Maguiri , 

, , r w Captain of Mngimmn, 

Mr. J. J. McWilliams, 

Western Sales Agent, Delaware, Lackawanna 

• and Western Railroad Company, Buffalo , N, F. 



OCX* 
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The following letter was also sent: 

United States Engineer Office, 

Buffalo, A r . Y., January 10, 1885. 

Sir: My assistant engineer, Mr. Kingsley, informs me that yon, this morning, ex¬ 
plained to him yonr plans in regard to your trestles. I prefer that you explain these 
plans to me, who am the officer in charge. If you will appoint an hoar and date when 
3011 v miont for you I will be in my office to look at the plane you may bring. But 

K lease understand that I shall oppose any farther construction on the north pier un- 
388 you first obtain the authority of the Secretary of War. 

Very respect fully, yonr obedient servant, 

Edwd. Maguire, 

Captain of Engineers, in charge , Buffalo Harbor. 

Mr. J. J. McWilliams, 

Western Sales Agent, Delaware , Lackawanna 

and Western Railroad Company, Buffalo , AT. Y. 

I Lad several interviews with Franklin D. Locke, the attorney of the 
coinuanv. in each of which I informed him that the company must ob- 


I Lad several inb 
company, in each o 
tain the permission 
Notwithstanding tl 
found it necessary 


Ii 















United States Engineer Office, 

Buffalo. JV. YJanuary 22, 1885. 

Sir: 1 understand that by your direction certain work is being done on the United 
States north pier at the landing stage. You will please desist from all work of any kind 
until authorized by the Secretary of War. You understand, or shonld understand by 

this time, that neither you nor any one else connected with the Delaware, Lackawanna 

and Western Railroad Company ha£ any right to do any work whatever on the United 
States pier without authority. I trust that I shall not be obliged to call your atten¬ 
tion to this matter again. The matter stands just at this point. You must not make 
any changes until you receive notice through Messrs. Rogers, Locke, and Milburn, 
the attorneys of the company, with whom I shall hereafter transact all business re¬ 
lating to the pier. 

Very respectfully, your obedient servant, 

Edwd. Magctre;. 

.. _ T _... ___ Captain of Engineers. 

Mr. J. J. McWilliams, 

Western Sales Agent, Delaware , Lackawanna 

and Western Railroad Company , Buffalo, K. Y. 

I also went in person to the office of the attorney to protest against 
any work being done. The reply made to my protests was, that there 
was a difference of opinion as to the rights of the company. On Jan¬ 
uary 23, finding that the compauy had a large force of men at work on 
the pier, I again in person protested to the attorney, and being uuable 
to secnre any promise or guarantee that the work would be stopped, 
I sent the following tele&rram : 


- m ourn’- 

Buffalo 

The Delaware, Lackawanna and Western Railroad Comj 
at work on United States north pier, in spite of my repe; 
and attorneys refuse to wait for decision of Secretary of 
they will close np our right of way tt> the lauding stage, 
on commanding officer of Fort Porter for a force to compel 
until the Secretary of War can decide the matter. 


, N. Y., January 23, 1885. 

)any has twenty-eight ra< 
i r ed protests. Both age 
War. If allowed to go ( 
I request authority to oi 
the company to stop wo; 


Chief of Engineers, U. S. A. 


Maguire, 

Engineers. 


In reply I received the following telegram : 

Commandant officer, Fort Porter, has been instructed by telegraph to immediate!y 
send a sufficient gnarcl to prevent encroachments upon the rights of the United States 
referred to in your telegram to the Chief of Engineers. 

Robert T. Lincoln, 

n « in ,, Secretary of War. 

Capt. Edwd. Maguire, 

Corps of Engineers- 
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At 8 o^clock the next morning (Janoaiy 24) a guard, under 
of Capt, O. W. Pollock, Twenty-third Infantry, was placed on the 
and the foreman peaceably withdrew with his men. About two hosts 
afterward one of the attorneys of the company, John George Hilbert, 
accompanied by J. J. McWilliams, came to the pier. I informed thr 
attorney that no work conld be done until authorized by the Secretary 
of War. He gave me his word that no further work irciiait be attempted 
until I received notice. The guard was then withdrawn. 

On January 26 I received the following letters: 

Agency or the Delaware, Lackawanna and Western 

Railroad Company, Coal Department. 

Buffalo, y. F. t .fasalary 26, 18S5 l 

Dear Sir : In accordance with an understanding had by onr counsel, Mr. John 6. 
ilbnrn, with yon on January 24, we intend to resume repairs 
9-morrow morning), said work to be done in accordance with stipulation betv 
is company and the War Department made December 10, 1879. 

Repairs will 1 be made as per plans in this office, and which have been fully explamei 
to you, bat which, judging from iiii expression made by you on our dock on Saturday, 
you do not credit as being entirely true. 

Very respectfully, 

John J. McWilliams, 

Agent Delaware, Lackawanna and WeoUm Bmhroad Camp* 

Capt. Edwd. Maguire, 

Captain of Engineer*, 


m 

\ 



of Rogers, Locke Jt Milburn, 

Counselors at L„ # 
Buffalo, Y., Jannarg 26 , 1885 k 

My Dear 8ir: I returned from New York late Saturday evening, and only leanei 
yesterday that war bad been declared and the troops ordered out, I very much re¬ 
gret the condition of matters. Mr. Milburn states that lie is nnder engagement f» 
yon not to prosecute the work without notice to you, but Mr. McWilliams denim* 
"proceed, and I suggest, therefore, that you regard Mr. Milbnrn’s engagement fuMDei 

oy this note. 

Yours, very respectfully, 

Franklin D. Locke. 

Capt. Edw. Maguire. 

Copies of the above letters were sent to the Chief of Engineers, with 
the following: 

General; Yesterday I reported that the Delaware, Lackawanna and Westxn 
Railroad Company had ceased work on the United States north pier on the 24th in¬ 
stant, and that l having received the word of Mr. Milburn, one of the attorneys of the 
company, that no work would be attempted, the guard was withdrawn. 

To my surprise I yesterday received the two letters forwarded herewith. In an in¬ 
terview with the attorneys Mr. Milburn acknowledged that he bad distinctly under¬ 
stood me to say that the work could not go on without the authority of the Secretary d 
War, but that in promising me that the work should be stopped, he intended that il 
should cease until he gave me notice that it Would be resumed. Such was not w$ 
understanding or I certainly should not have consented that the guard he withdraws; 
but I refrain from any criticism as to the attorney’s course. As to Mr. McWiUiasw 
statement that he would resume work in accordance with an understandiDg had witk 
me by Mr. Milburn, I have already replied to that above. 

Mr. McWilliams states that the work of repairs will be resumed, wherein he is again 
disingenuous, for the work he proposes to do is almost entirely new in its characta. 
Mr. Locke informs me that, unless I hear from him in the mean time, the oo upany 
will attempt to resume work on Friday morning, the 80th instant. Should sue! so 
attempt be made, the commanding officer of Fort Porter will place a guard on tilt 
pier, which will remain until the matter is definitely settled. 

Very respectfully, your obedient servant, 

Edwd. Maguire, 

Captain of Mngimoen. 


Chief of Engineers, U. S. A. 
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Oil January 29 the following telegram was sent: 

Attorney of Delaware, Lackawanna and Western writes me that the question Jof 
orth pier will be presented to Secretary of War on Monday or Tuesday next, and 
util so presentee! no work will be attempted by company on disputed territory. He 
ill not consent to promise to stop work until Secretary of War decides the matter, 
but only until it is presented to him. I. request instructions whether 1 shall have 
jpjuard on pier if com,puny resume work before I receive decision of Secretary of War. 
Please answer this afternoon, 

Maguire, 

Engineers. 

Chief of Engineers, U. 8, A. 

In reply I received the following telegram : 

Continue the guard without interruption and prevent encroachments until further 
Instruction from this Department. Report proceedings under this and former orders. 

Robert T. Lincoln, 

Secretary of War . 

Captain Maguire, 

Corps of Engineers. 


The following 
feept there until 
the receipt 





was 

•j in uvu mw was 

following telegram: 

Washington, D. C., February 5, 1885. 

The Secretary of War directs me to in form yon that Lieutenant-Colonel McFarland 
will be sent to Buffalo, as being specially familiar with previous history of difficulty, 
to make report; probably get there Tuesday. Mr. Holden, railroad agent here, agrees 
company will not proceed with work claimed by yon to be encroachments until mat¬ 
ter settled here, and that no guard is needed in the mean time. No reason to doubt 
good faith, and, unless you think otherwise, it would seem the military guard need!, 
not stay on the wharf. It will be just as well, however, to keep a lookout. 

Parke, 

Engineers. 

Captain Maguire, Engineers. 


On February 10, Lieut. Col. Walter McFarland, Corps of Engineers, 
took charge of the matter, and it was finally adjusted, the railroad com¬ 
pany executing a new stipulation : 

SUPPLEMENT MADE THIS 14TH DAT OF FEBRUARY, 1885, TO A STIPULATION BETWEEN 

THE UNITED STATES OF AMERICA AND THE DELAWARE, 1.4CKAWANNA.AND WESTERN 

RAILROAD COMPANY, DATED THE 9TH DAY OF DECEMBER, 1879. 





The Delaware, Lackawanna and Western Railroad Company (hereinafter called 

is proposing to build five additional coal-pockets on the southeast- 
premises known as the north pier and on the adjacent premises, 
and to alter the trestles thereon so far as is necessary for that purpose. 

The United States opposes the construction of such coal-pockets and the alteration 
of the trestles. This controversy is now settled and arranged as follows: 

The United States withdraws its opposition to the construction of such additional 
coal-pockets and such alterations of the trestles upon the Company agreeing to comply 
with the following conditions: 

(1) The Company will submit to the United States plane of the proposed additions 
and alterations, and will construct them in accordance with such plans as approved 
by the War Department. 

(2) For the accommodation and convenience of the officers and men engaged in the 
service of the United States, it will build upon the property of the United States, on 
the south side of Buffalo Creek, at such a location as may be designated by the United 
States engineer in charge, a boat-house and boat-landing similar to those now existing, 
and which were furnished by the Company under the stipulation of December 9,18791 
The new boat-house and boat-landing sbail not differ materially in its dimensions, na¬ 
ture, and cost from the exis ing boat-house and boat-landing built under the stipula¬ 
tion of December 9, 1879, as af6resaid. Upon the completion of the new boat-house 
and boat-lauding the Company shall have the right to remove the said existing boat¬ 
house and boat-bin ding, and their further us© shall then be discontinued aud aban¬ 
doned. 

The intention is that the new oat-house and boat-landing is to be accepted by the 
United States as a substitute for the existing boat-house and boat landing built for 
the United States by the Delaware, Laokawanna and Western Railroad Company.. 
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'4, ‘flc- Osrpttj L* U» |>«»ip“-ri tlbe c5rtn ai sacs rm the ■er ea ce. cif the 1 U’EraB 
lta<^i. and ozzrtr pnn* Lav bx^L*** with them. t*» k»v* seem* te wa \ laapcss- 
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aid it # r>? ao.«a to the %a«ve hi far » is practicable, having is viear tke ri* mhubw 
rwjii.r^ri** r/f the fewness of :be Company carried os ojk n tke sdjsenst pa ipry 
SCio tte -:*** to w*,:# L it ;* put. 

' 1 ,f II,* i *iu\r+ V tie fore engaging in any farther new constrsctios aa tke yacmks 
known a* the north pier will give two month*' notice of it* intestioa to da so «• sue 
War Depart meaccompany 104 it* notice with the plan of tie propoewsd arc wxt; 
bat tb:« prov -,100 t* not to be eon*trned » a concession by either tke United Stss 
or the company of any right* or interest* in the premises os tke part of the itfcrr. 

) II; l,i, mu rniation and the agreements and eood it ions it contaiss are not la affect n 
sny manners tiatc^er the rights or interests of the United Stales, or the company, talk 
premises known as the north pier, and are not U> be taken aa a c o ncessi on by estks 
party that the or her party has any such rights or interests, <w as a waiver of any sack 
lights or interests. 

(• j This sop piemen tary stipulation to go into effect when n k by tke prmdrnirf 
the Delaware, Lacks wanna acd Western Railroad Company, sealed with tke norpantr 
seal of said company and approved by the Secretary of War. 

fa witness wkerpof the said Delaware, Lackawanna and Western Railroad Osb- 
pany hath caused these presents to be signed by it* president, and itn corporate mi 
to lie hereon to attached. Attested by its secretary this the 14th day of February, i 
lUt ISrso, by authority of the board of managers of said company. 

The Dei.awake, Laceawaxxa akd West.ekx Railroad Comtast, 

II M#« 111 ■R.w Sam. il.\IILp1hIiil 

Attest: 

Feed. F. Chambers, 

Secretary. 

Approved by the Secretary of War, and by his direction the seal of the War De¬ 
partment 1 * hereunto attached, this If 111 day of February, A. D. 1885. 

[seal. ] Robert T. Liscols. 

Secretary of War. 

THE BREAKWATER, 


on the extension 
Williams, dated 


(1) Uonstructwn .—wort was continued on the ex 
water under the contract of Charles E. Williams 
1884, and was closed October 29. Under this con 
was extended southwardly 805.9 feet, and has now 
of 5,096.9 feet. The following materials were used 




ited February 21, 
st the breakwater 
completed length 


Hemlock timber and plank.feet, B. M.. 1,476,432 

Fine ti m tier and pi ank... «»..................................... do.... 040,480 

'C3alt ti rnber and plan In.......................................... do.... j 1 , y ; J J J 

Stone filling..........cords.. 5,503.5 

Slone foundation.....................-- —....do- 855,36 

Stone riprap.......... .do.... 54.79 

The iron was furnished by A. J. Packard, under contract dated De¬ 
cember 13,1882. The following amounts were used for the work: 

Drift-bolts..pounds.. 860,893 

Screw-bo Its and washers.... ........do.... 23,112 

Spike ..... ......................... .......... ....do.*.. 14,600 

The total cost ©f the extension was #89,783.68, or (not including sm* 
perintendence) #111.40 per linear foot. On September 13, 1884, bids 
were received for an extension of the breakwater. 


....IIII.y 
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The followiug is an abstract of the bids: 

-Abstract of proposals for the extension of the Buffalo breakwater , received and opened at 

Unit ed Sta tee engineer office, . Buffa Jo, N, Y., a 111 o’clock a . m . (75 th meridian time), 

September 13, 1884, under advertisement of August 14, 1884, 


(Approximate quantities.) 


No. 


11 


13 


Names and addresses ©f bidders. 


mu mm mu m • 


ihhi mm » mm w m 


« SOD. .lint SOD « « SOOl >00 001 SOS' ooo ® w 


op * mini 


a * « 


tsoi tot noi> «i >001 toi lot. >iso ooo • 



® • • •«*••• • • • • 


• • m • • 


INo. 

Names and addresses of bidden. 

Ci 

Q 

sa 

** 

If 

a« 

m 

w 

la 

*3.^“ 

Si 

A 

-Sri 

3 *r 

m O 
ji 

5 

1 

Charles E. Williams, Buffalo, N. Y. 

a m <m m w m m v ' 


* m m m m m 

2 

Jtipiinli 11# Sc Co., Bullfclo, JNf■ .ii %••••» ••••••»• • • •• 

inf 'Mil «lh ■ llllll 411 

• # * a m w • ® 

-a* it* tiai « ® m m 

8 

Andrew J. Packard, Bnffalo, N. Y.. 

# tiai' m » » « • b 

■ '» # iim » # hid « 

O 0 i ibb 1 m <p s m 

4 

Charles E. Williams, Buffalo, N. Y...... 

*17 65 

*26 00 


6 

Ira Farnsworth, Lookport, N. Y.. 


28 OO 


O 

Daniel E. Bailey, Buffalo, N. Y...... 


27 OO 


7 

William H. Upson, Lookport, N. Y. 

Aaron H. Chapman. Robert H. Canfield, Henry A. 

18 50 

28 00 

liy 


Canfield, Watkins, If. Y. ............................. 

C Charles A.Gatohell,Buffalo, If. Y .................... 

) Thomas Collins, Buffalo, N. Y .-.. 

18 OO 

28 OO 


0 

18 50 

27 50 


m 

Lewis P. and James A. Smith, Cleveland, Ohio .. 

18 00 

28 00 


11 

< William McRea, Lockport, N. Y ....... 

# Charles Whitmore, Lockport. N. Y .... 

17 50 

30 00 


12 

Samuel Gibson, Buffalo, N. Y .... — | 

Vrjmjjjj 



18 

George Talbot, BoAdo, N. Y ..... 


25 00 



s 

m 

$4 

ip 

£ 

m 



.».««» i«« » « «> m 


isst m » » moo m m 


sit iOi soli, mu on sit * 


mil >ooii toot .ooi mm on mot • 


M . 

s| 

I* 


02A 
ift 

*1 97 


on m mi 


oo « » a » m * 


ti .» sooi • at 


i» III <000 ill 


a si. >it 


04* 


» m sb » u> out out 


.. * .. .. 


07 




>10 tot lOOl » 


HI >00' 


a SOS' >ooi 111 son 


• ion sin a mo '!» 


• n» .a • .a si|. mi it 



101 A lii soo 


■it iHi in not • 


no not no soli ioo> >li> » 


Charles E. Williams, Buffalo, If. 

Pratt Sc Co., Buffalo, N. Y.. 

Andrew J. Packard, Buffalo, N. Y 
Charles E. Williams, Bnffalo, IL Y 
Ira Farnsworth Lockport, N. Y ... 

Daniel E Bailey, Bnlralo, N. Y_ 

William H. Upson, Lookport, N. Y.... 

Aaron H. Chapman, Robert H. Canfield, Henry A, 
Canfield, Watkins. N. Y 
Charles A. Gatofaell 
Thomas Collins, Buffalo. * 
wts P. and James A. Smith, 

William Me Rea, Lookport, N. 

Charles Whitmore, Lookport, 

Samuel Gibson, Bnffalo, N. Y 

George Talbot, Bnffalo, N. Y 


» » «« 111! Ill l» » 111 » '* Ml (1» .»> « 111 mil # 10* '1100 sooi >0D 


<# »••••■•• «# «• i# #i ai • Bit 


rnarnim'mmmwmmmiW'mmmmmmmm* 


• m m m • • m 


in « • « » 




m • m m m m m • •••••••••<»■••*• 


• ill' *1 w « Ii». « ip « sooi 100 «'«•'» «i» Ml. » 


a 



a 

u 


a 


t* 


Ifll 


*0 
*2 65 



■§8 
9* 


«>3_a 

S 3 c 

jJs 



■ « * «n » • • • • * 


ISO 000. .* SOOI 4011 tp 


• ■•••• <■ • 




• m # » m m 


05 


• • • 


021 


m m m • » » m 


m m nit » a* no m » m * 


hi* in « m » •» « • 


ooi mill' Ml • .ODD SOS' « in «• « 


$4 50 

4 40 

5 OO 


man,*,® • • t • 


a «# m m 


5 50 

i • * « • 

5 OO 
> • •» * "• 
4 90 


uni 40, «lt milt 10V >0001 '». Ill, soil 10, 

• IP » Sit Si * >i< .. • 

$8 OO 
9 OO 
10 OO 
10 OO 

12 OO 
8 95 


m m m m 


8 60 
12 OO 

’i’oo 
io*66 


Total. 


*8,806 

2,785 

2,870 

39,110 
41,630 
42,518 


950 
382 
645 
44,146 
45, OlO 
8,470 
41,618 
3,555 
40,670 


* Per 100 pounds. 


The contract for work and material, other than Iron, was awarded to 
Ira Farnsworth, of Lockport, N. Y.; Pratt & Oo., of Buffalo, received 
the contract for iron. The latter contract was closed November 20, 
1884, all of the iron having been accepted. 

Under Farnsworth’s con tract the foundation of broken stone was com¬ 
pleted during November, 1884, for a total distance of 200 feet. 

It not being deemed advisable to carry the foundation further at that 
time, work ceased until January, 1885. Since that time the work has 
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be energetically prosecuted by the contractor. Up to tbe 
fiscal year the amount of work;; accomplished was as follows : 

Nine cribs had boon built and sunk , four being of twenty-one 
and five of nineteen courses, or a. total leu; th of sub uctui and fc 

aitiion of 450 feet, leaving 200 feet yet to be completed under th c c- 
tract. Tbe superstructure liras partially built over the fkirst 200 feet. At 
the rate at which work is being carried on the contract will be 
pleted early in the coming fiscal year. 

(2) Repaw § of the breakwater under contract with D. B. Bailey, data 
May 26, 1884. Under this contract the repairs consistofl in tearing 
down the old work to water line on the inner side, and to 4 feet sbou 
water-line on the outer side, rebuilding the whole to 5 feet above 
line on the inner 22 feet, and 12 feet above water-line on the outer 12 
feet; also repairing the protection crib and putting new deck plank 
and wall timbers in such other portions as required it. 

The following materials were used: 




Pine timber and 
Oak timber and plank 
Old work removed 

Stone filling. 

Spike. 

Drift-bolts. 

Screw-bolts and washers 


«■ m m 


• as* m m m 


181® |» i 8 8» «tp «8' m 


« «» m m m m m m <» m m « « 4» « m 


«* 8B®8 4# m 88881' 'SOBS* » 88881 888* <» « <8888 <at 


'8888, rn <8181 '«■ • .888, ,it. «M8 «SB>' * «»' «' fl» *8, •» <888 «» ■«» 


«8« • *888 *Bt> 8888' <lg » 


,8811 ,gil» ||» 18888' .888* « 4» 488' ,088), 


• 1888,' '8188 ,8881 lili «B888 


ti> 8188, ■« ,88981 >099), 


4888' "8881, ,i88» a«" 8998 » 


» "91 18898 "8!8» '8998' 89998, ♦ * «g> '««' ,0880' «W •' «» U8t» 


■88888, >88il» ,1998 • »8B8 * «0 m «888" tit" 099i> >i8» lilli ■»' >8998, >88888 "iBB 


488 8188,' 1088' 


8918' m «... '8888' I88t« 11888 89118, 18981 .8088, ill «»>' 1081' 1188 «»' tin m lit. .lilt 18888' 8!89>' *88' 1888 «»' 


1888,' '8818,' m ,8911’ 41* Oil. BOOB, >9988' Mil 


0888 8888, alii" HMD" 


,888, >8818' 18881 8888' 8888' Bill <8888 18888 » 8i8> >118, 


*88, ',8801 J88S„ '8880 8808 DBS. *8)8 ,8!i„ >8888 8888' 


'8)88, '8888, '8998, «8„ 8888' 1!S9„ '8890' 88881 .980' '8988 a# '8188, 


,8008 1888 > 1888, 


ek»R.M.. 

458a ICS 

...do__ 

96,511 

...do_ 

324.191 

...cords-. 

488,7 

. pounds.. 

S,m 

.. .do.... 

77,6* 

888)' '8888, «88« Ciii^lljl 88888' i8B» «88!( 8888), 

144 



$17,396 

(3) Repair® of ike breakwater under contract with D. E. Bailey, dated 
September 6, 1884. Proposals were opened August 23, in response fit 
a circular letter of August 18, for repairing the top of cribs 43 to 49 on 
the inside of the breakwater. The following is an abstract of the bids: 


Abetract of propoeah for the repair of the Buffalo Breakwater, recmeedamd opened at illiiir 
United State® engineer office, Buffalo, N. Y, at 111. o’clock a. ■«. (751k meridiem time). An 
fiiwl 23, 1884, ini reaponee to circular letter of August 18,1884. 

Uv 

[Approximate qxuuQtitiea.] 


o 


No. 


1 


Si,,,:; 


m 

3 


i 

ii 


Names and addresses of bidders. 



CMf 


S 


ip. 


- • 


tm 


David W. McConnell, Buffalo, 
E. Bailey, Buffalo, N. Y .. 


• -m* <* 


»»*»«» 


«36 

29 


945 

40 


M 

C) 

111 


%i 


m 


M 


© 

ta 

ii 


e 

9 

#%* 


94 M • 
5 00 1 


16 


90 34 
35 


90 3| 


$850 

200 



The contract was awarded to D. E. Bailey. The work, which was 
completed early in December, consisted in building and siuking .300 

linear feet of crib.work upon the tops of the repair cribs and breakwater 

cribs 48 and 49, which settled out of line in 1873, and in building upon 
the top of the crib-work 5 feet of superstructure, filled with stone and 
decked over. In order to prevent the stone filling from washing out, a 
row of close piling was driven on the inner side, bonded into the super¬ 
structure and protected by two 8 by 12 inch oak waling-pieces running 
th© entire length. 
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TIi© following materials were used in the work: 

no timber and plank.................................... 

► ak timber and plank ..... 

»tM>ne filling... 

► tone riprap. 

•iles.. 

►pike ................._................................ 

>rift-bolts....... ....... 

icsrew bolts and washers ........ 


.feet, B. M,. 

.___ do.... 

. ....cords.. 
.. ....do.... 
linear feet.. 
...pounds.. 

..do.... 

..do.... 


173,051 
31,112 
239 
43.25 
9,701 
1,500 
6,203 
3,994 


The total cost, including the removing of old work, was $12,123.45. 
(4) Repairs of the south and pile piers .—Under contract with D. B. 
3 ailey, dated October 11, 1884. On September 23 bids w.ere opened 
'or the repair of the south and pile piers. The following is an abstract 
>:f the bids: 


Abstract of proposals for repairing the south and pile piers at Buffalo Harbor, New York, 
received and opened at United States engineer office, Buffalo , iv. Y., at 11 o’ clock a. m. 
(75 th meridian ), September 23, 1S84, under advertisement of August 23, 1884, 

[Approximate quantities.] 


Materials. 



glto pier: 

white pine, 21,000 feet, B. M ........................ 

White oak, 12,000 feet, B. M hi • min mu hiii iw * « • m m m « » m m • * «- m m m m m • 

Stone filling, 87 cords..... 

Spike, 1,700 pounds » inn * • • <«» * « «» * m • «' •> <m « • » a* m * m m m m m m m m <1» * at » p 
Hi mkm ii,i jyLi jpiciNiuiiijicljii »«»«*»* *»««,«»«»»«»««<•»«»* * *»» * » * «■«« 
«onth pier: 

Removing old work. 40,000 feet, JIB, Jit..... 

Removing 10 old piles, each.. 

White-oak piles, 000 linear feet..... 

White-oak timber, 106,000 feet, B. M. 

Bolts, screws, and washers, 1,500pounds.... 

Bar iron and washers, 1,500 pounds...... 

Diilb-bolls, 8,000 pounds............................. 

Spike, 5,J00 pounds 

« « w • * «» * m m m m • ■» *•»••• <■ • • • 


i 

»P4 : 

4* • 

5* 

© t • 

X* 

»«> : 

P JS| 

IlCi P* 

JPQ 

«-r 

15 

In 

SH 

m o 

5m 

I 

l!| @ 

n 

w*i 

1 

1 

T- 

Jfc' 

jjl 

* 

ps oo 

$27 00 

• 

$29 00 

$27 00 

60 00 

88 00 

40 00 

48 Of 

6 50 

6 50 

5 00 

8 50 

31 

2.6 

3 

i 

4 

4 

a 

3 

3| 

10 00 

5 00 

6 00 

3 75 

10 00 

2 00 

5 00 

2 00 

40 

28 

30 

30 

40 00 

89 00 

36 00 

40 00 

5 

34 

3 

5 

4 

2:1 

3 ■ 

4 

4 

t| 

3 1 

4 

34 

2.6 

3 

3 

8,554 60 

7,098 70 

6,890 75 

7,967 87$ 


The work on the pile-pier, which was completed in November, 1884, 
consisted in renewing old deck planks, joists, and stringers, and stone 
filling. The materials used were as follows : 



m m m «••#•• mm m m m m m m « m m m m m i • m m m m m • • • • m m m m m m m m m m • m 


m m m m m m m m m • • • • • 


m m m »■ •••■«« m m w m 


timber. 

Pine plank .. 

Stone filling . 

Washers 
Spike .... 

The total cost was $1,406.73. 


m m m m m 


m, m m m m m m -m m m • • 


Mourn* m m 


m 




• • • 


m • m m •» 


m m m 


• m 


• • % m m m » m * «t *8> 


• ««■■( • • ■ ■ VB 


m <m 


• • m m 


.feet, B. 

...... do_ 

........ cords. 

_pounds. 

...... do... 



The work on the south pier was completed January 29,1885. It con. 

listed in renewing the pile protection along:* the channel-face of the pier. 
Old piles were pulled out and replaced by new ones, and the upper 3 
feet of the piles were tied together by three courses of 8 by 12 inch oak 
stringers, held in place by screw and drift boltsj on the harbor-face an 
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oat fender was placed to prevent chafing by vessels, 
materials were used: 

New piles...........linear feet.. 

Oak timber and plank.......feet, B- lllIL- 

Scre w 'bolts and washers...............__ po ikIs. _ *«.. 

Bar-Iron __............................ ....do- 

8pike ........................................._...............do.... C. 

Drift-bolts...._.....................do__ i It 

a 

The total cost, including the removal of 163 old piles and 37,866 fm. 
B. M., of old work, was $7,048.94. 

(5) Miscellaneous repairs .—The damage to the breakwater, caused by 
a vessel in October, 1881, was, under authority of the Chief of Engineer* 
repaired by D. E. Bailey at a cost of $50. 

On November 14, another vessel ran head on to the breakwater, 
damage was repaired under the authority of the Chief of Engineers, by 
D. E. Bailey, at a cost of $40. The damage caused to the breakwats 
vessels has increased so much in the past few years that it woetf 
seem proper that some legislation should be enacted under which rk 
owners of vessels, carelessly or inefficiently handled, may become liabfc 
for the injury done by these vessels to Government works. On Jubc 
28 advertisements were published calling for proposals for repairs » 
the breakwater, caused by severe storms during the winter of 1884-^85. 
The proposals will be opened on July 30. The work contemplated ui 
der that contract, together with that under Farnsworth’s contract cf 
October 4, 1884, with such repairs as may become necessary, will ©am* 
stitute the operations for the new fiscal year. 

As stated in my last annual report the superstructure of about 2,0$ 
feet of the breakwater should be rebuilt at a cost of $66,000. 

The total leugth of the breakwater as projected by £he Board of En¬ 
gineers of August 6, 1874, but subsequently modified, owing to » cor¬ 
rection* in the position of the shore end of the shore arm waw: 

jft«t 

Mat not oi detached ILijt eak— w* ater of or 1 *b w oi IIl .................................. 7, fflll 

Shore arm of crib-work... • w « m >«• » » m <«» m m m m «> »» m m m • m, m «► m m m » » * « m m • <■> « » «»•»■ • • m «■ m m m <■.» mm m 

Pile pier of shore arm.... » * » ■«» • m m sb* • <m '«» «» m <i» w » mo mo » • • m •» m m •»»> m .. » m m m <■* m m * •> m m mm i* tm m as* m mm mo » 1.000 

Total length • . . m m m «• • m * «► m • » m » • m mm m> «» <■ » m ♦ m • • m m «■> m m »■ mm » »* • » • • • • *■ ♦ • m mo «»■ m> sin m> 

Of which 

Main breakwater completed to Jane 30, 1885.......... 5,69019 

Main breakwater under contract......... 650 

Pile pier completed to Jane 30, 1885. .. 870 

Total • mm m m m m • m m m> m m m m m • • • m • • • • m m m m •••••••■ • on «■»•»«■ # «•••»»• v • at at • W • . 7,216. J 

Still to be built • * • • m • m m m rn m m m m • * ip at mm m mm m • m m • m m m m t> m m m m h»®sbb«! I «bi® m m> m m m m •«»saiss»»«B l . 4,633.1 

The estimated cost of the breakwater (Annual Report of the Chief of 
Engineers, 1875, Part I, page 321) was $250 per running foot for the 
main portion, and $150 per foot for the shore arm. Since 1878 the coot 
of the main breakwater has been as follows: 

Clark’s contract, 1879 .- ......$160 W 

Colton’s contract, 1880......... ....... 184 00 

Bailey’s contract, 1880............ ...... 206 ft) 

Bailey’s contract, 1880-’81............................... ... 206 ft! 

Hi ngston & Wood’s contract, 188! -’82.................................__ 160 0® 

Wilfiams’s contract, 1883-’84.... 117 92 

Farnsworth’s contract (estimated), 1884-85 .. lit 0® 

In 1880 and 1881 the depth of mud excavated for the foundation 
was greater than under any other contract. Under the, existing I 
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Future contracts no excavation will be necessary, the natural bottom of 
lilie lake being hard enough to sustain the work. The above rates in¬ 
clude all expenses of every kind, the net cost of workmanship being 6 
to 8 per cent, less than these rates according to the amount of work 
done. 


There is an increasing demand for wharf room at Buffalo, making an 
early completion of the breakwater a necessity. When constructed, 
ttie breakwater will cover about 8,000 feet of available wharf room. As 
Uiere is no dredging now to delay the work, there is practically no limit 
tx> the amount of work which can be done in one season. 

98 

Buffalo Harbor, New York, is situated within the collection district of Buffalo Creek, 
New York. It is lighted by a third-order fixed white light at the outer end of the south 
j»ier; a fixed red fourth-order light at the north end of the breakwater, with a fog 
Dell attached to the keeper’s dwelling, and a fixed white, light of the fourth order, 
"varied with white flashes on Horseshoe Reef, at the entrance to Niagara River. Fort 
Porter is within the city limits on the Niagara River. The total amount appropriated 
for this harbor up to the close of the fiscal year, was $1,701,880.41, of which $1,621,117.92 
liave been expended. The amount expended on the present project, from its adoption 
in 1874 to June 30, 1885, is $707,490.45. 



statement. 


July 1,1884, amount available..... 

Amount appropriated by act approved July 5, 1884 


v m * «» * 

0 «» * 0 * 


• «« m «* • • 'll » * «»» 11 '#» 

• a* hi • * w m • * m ♦ 


July 1, 1885, amount expended during fiscal 
of onfatancting liabilities July 1, 1884...., 
July 1, 1885, outstanding liabilities... 



«» « m m m » • 


» m i m «i m * » m 


m m « « m * » 0 


-4111,3® 93 
.. 13,195 71 


$84,013 58 

100,000 00 


184 f 013 58 



July 1, 1885, amount available. 


69,453 94 


Amount (estimated) required for completion of existing project. 1,230,000 00 

Amount that can be profitably expended in fiscal year ending June 30, 

1887 • « ■» m ffl» » * m m «I m m <m m am mi om m w m m » <m » m m m » <m m • mi p » m » m <«o> m m m • • m » • mi m m io> m • m m m • «m m m « « 500,000 00 

Submitted in compliance with requirements of aeotion 2 of river and 
harbor acts of 1866 and 1867. 


COMMERCIAL STATISTICS. 


Arrivals and departurm of vessels 







« 


Class. 

Arrivals. 

Departures. 

Number. 

Tonnage. 

Number. 

Tonnage. 

• » • • • 0 •«*••• 000**0 *a«**a»«M** 

*00000•• ■ • m a 

m m m m •000000V* 0000000000000V* • ai00*«««0«00 00000* 

1,676 
l f m 

1,558,990 
071,979 

1,643 

1,980 

1,497,057 
688,912 

3,670 

2,225,369 

3,632 

2,185, fililll 


.amount of revenue collected daring the year ending December 31, 


1884 ............................................................... $906,395 95 

Value of imports same year...................................... . ... 5,002,705 00 

Value of exports same year ........ 376,299 00 


Greatest draught of vessels, 15 feet 6 inches. 
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N N 3 . 

IMPROVEMENT OF NIAGARA RIVER, NEW YORK. 

No work was done daring the fiscal year; all that liras eon tern plated 
having been finished. 

Available funds will be held for snch application as may be neoesnij 
for the further improvement of the cliJiaiiiJiiael. 

No a] »ropriati >n is at present asked for. 

Money statement . 

July 1, 1884, amount available.......... f 1,500 

July 1, 1885, amount expended during lineal year.. .... 912 43 

July 1, 1885, amount available...... 56751 


COXKBBCIAI. STATISTICS. 


Name of harbor, port of Tonawanda, 
Collection district, Buffalo, N. Y. 


ii 


Arrivals 



mdim§ De&mbar 31 t 1884. 


CImul 



Total 


» 


«> 


» in 


Arrivals. 

1 

Vnmbor. 

Tonnage. 

189 

m 

M, 200 
131,452 

4SBINI 

Ift&'fM | 
1 



If 
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m m ■» m « • * as* «» * m m 


m • m m m 


i® m * i* ... » <■» * m » m * 


Amount of revenue collected during the year ending December 31, 1884 
Value of imports same year 
Value of exports same year... 

Greatest draught of vessels, 13 feet. 


• • am am a® «» » » 


<® «® m» an i® <® a® 


an • i«< ai» ip a® 


am <® a® a® m m »' 


•34,402* 
285,291 11 

Nose. 



N 4, 


IMPROVEMENT OF WILSON HARBOR, NEW YORK 


I relieved Lieut. Col. H. M. Robert, Corps of Engineers, of the charge 
of this work, on January 28, 1885, in compliance with S. O. No. 6, A. 6. 
O., Jauuary 8,1885. 

Colonel Robert’s report upon this harbor, as famished to me, is at 
follows: 

During the first seven months of the fiscal year ending June 30,1885, there were no 
operations at this harbor. Available funds were practically exhausted during the 
fiscal year ending June 30,1884, and no appropriation was made under the act of July 
5, 1884. 

The citizens interested in the preservation of the work already done have recently 
repaired that part of the inner end of the east pier within the natural shore-line of the 
lake, and abutting on private property, where the decay of the old work rendered* 
breach imminent, and by such action have removed the danger of serious iujnry to 
the inner harbor. The existing channel between the piers carries 11 depth of about? 
feet for 11 narrow width, while the depth in the inner harbor is even less. 
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Since I assumed charge no work Mas been done, the appropriation 
Iumving been practically exhausted. 

Continuation of pier extension, and repair and dredging are the op¬ 
erations contemplated daring the fiscal year emp/iug June 30, 1887. 


Money statement. 


July 1, 1884, amount available ..... .......... $133 26 

July 1,1885, amount expended during lineal year, exclusive of outstanding 

liabilities J nly 1,1884 ...... 92 85 


July 1, 1685, amount available ..... 


m m m m 


m m m m • «*»■■• m m m m m m 


40 40 


Amount (estimated) reqnired for completion of existing project 
Amount that can be profitably expended in fiscal year ending J 


fiscal year ending J one 30,1887 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 



50,000 00 
50,000 0 0 


COMMERCIAL STATISTICS. 

Name of harbor, Wilson, N. Y. 

Collection district, Niagara, N. Y. 

Nearest light-house, Olcott, N. Y. 

Nearest work of defense, Fort Niagara, N. Y. 

Arrivals and departures of vessels during the year ending December 31, 1884. 


Class. 

Arrivals. 

Departures. 

Number. 

Tonnaga 

11 iiiii ber. 

Tonnage. 

Steamers ... 

17 

190 

891 

18 

190 

930 

Tot si .. - - -. „„„„ ... lini „ „ „ „,.. „ „, „ „ „.«, „ . „ , nn ,,,», 

18 

1,081 

19 

1,120 



Amonnt of revenue collected during the year ending December 31, 1884. 

Value of imports same year... 

Value of exports same year. 

Greatest draught of vessels, 10 feet 6 inches 


• » 


an* * m 


mi m m «> • 


• • m » «®» • m » «» 


m « m 


IlSf m non 4901 * 9 


• » m • 


'» 4ft 10980 I990» » 111 «< Ip m m 


$951 64 
635 71 
89 81 


N N 5 



IMPROVEMENT OF OLCOTT HARBOR, NEW 

I relieved Lieut. Col. H. M. Robert, Corps of Engineers, of the charge 
of this work on January 28, 1885, in compliance with S. O. No. 6 , A. G. 
O., January 8 , 1885. 

Colonel Robert’s report upon this harbor, as furnished to me, is as 
follows: 

The last appropriation for this harbor was made March 4, 1881, and was expended 
in the construction of a shore-arm to the west pier. 

No expenditures were made in the first seven months of the fiscal year ending June 
30,1885,' as no funds were available. The piers have been carried" to about the 9- 
foot carve in the lake, and a channel carrying about 7 feet connects the deep water 
-of the lake with the inner harbor. 

A large part of the superstr ucture built fourteen years ago is much decayed and 
will need thorough repairs at an early date for the general preservation of the work. 

All of the $30,000 of the unappropriated balance of the original estimate will be re- 
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qoired to complete the project, leaving the cost of the necessary repairs to w p- 
struct ore to be provided for by additional estimates. 

The commerce of the harbor is trifliog and its requirements very limited. 

No work has been dope since I assumed charge. 


Money statement . 

Amount (estimated) required for completion of insisting project........ 830,600 10 

Amount that can be profitably expended in fiscal year ending J une30,1887 30,060 III 

Submitted in compliance with requirements of section 2 of ri 


river and 


harbor acts of 1866 and 1867. 


COMMERCIAL STATISTICS. 


Name of harbor, Olcott, N. Y 
Collection district, Niagara, N. Y. 

Nearest light-house, Olcott, N. Y., a fixed 
head of the west pier. 

Nearest \*ork of defense, Fort Niagara, N. 



of the sixth order near 



Arrivals and departures of vessels during the year ending December 31, 1884 


0* —•*” •»— 


Class. 


Steamers. 

Saillnj vessels 


■s 


» IB life 'SB ini *1 'll 'll! 'SB 188' “I 


m in «» » m mu mil! on » m 'ion m rao • » « • * in * » • a ». 

«i> »> u> « >■■■ in in i» i» a «n miii a! in • u» m » hi » iB « mi a 


• IB IB m 1001 m m • • » 

ih m * in hi « m ib m • 


Total 


Departana 



Tonnage. 


Number. 




40 

20 




» 

8,154 



omit of revenue collected 


Value of imports same year 
Value of exports same year 





December 31 



* 


IW mil 


» «!» 00000 . m 


00 


if 115 96 
149 09 
9,815 #fl 


N INI' 6. 


IMPROVEMENT OF OAK ORCHARD HARBOR, NEW YORK 



. Robert, Corps of Engineers, 
1885, in compliance with 




the chaige 
Orders No. 




During the first seven months of the fiscal year ending June 30, 1885, me super¬ 
structure of the entire west pier, from its outer end to just inside the shore-line, ora 
distance of 1,072 linear feet, was entirely rebuilt. The old work was removed to the 
line of sound timber, or about 2 feet above zero, and the superstructure rebuilt to a 
height of 5 feet above zero, and the deck covered with new plank. 

The stone in the old work was sufficient to fill the new. The cost of tearing down 
the old and decayed timber and replacing it with new was, exclusive of office ex¬ 
penses, $6.67 per linear foot, of which amount $3.15 per linear foot was for local super¬ 
structure, labor, tools, tug and scow hire, and $3.52 per liuear foot for material used 
in rebuilding the work, such as timber, drift-bolts, and spikes. The work was done 
by hired labor, and the purchase of the principal material under competitive pro¬ 
posals submitted in response to circular letters addressed to dealers in the materials 
required. That part of the superstructure of the east pier outside of the shore line, 
about 900 feet long, is much decayed, and will require rebuilding in the near future. 
The general commerce of Lake Ontario is benefited by the improvement of Oak 
Orchard Harbor, for, being? almost centrally located between the months of the Ni¬ 
agara and Genesee riven, it is of value to vessels * king refug between these points 
during fall gales. The original project for the improve! ent of this harbor recognized 
its position as of value in this connection. w 
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ISo work has been done since I assumed charge, as the appropriation 
r as practically exhausted. A continuation of pier extension and re- 
airs, with such dredging as may be necessary, are the operations cou- 
3 in >lated during the fiscal year ending June 30, 1887. 

Money statement* 

wly 1, 1884, amount available................. fS, 000 00 

.vnount appropriated by act approved July 5, 1884. ............. 5,000 00 


lily 1. 1885, amount exp 
liabilities July 1, 1884 


pended during 111 seal year, exclusive of outstanding 


• • • • • m m m m m m m m m 9 • ••**• • m, w m m 


m m m •••••• •» 


r nly 1, 1885, amount available... 

f Amount (estimated) required for comp' 
Amount that can be profitably expended 
\ Submitted in compliance with require 
!L harbor acts of 18!i6 and 1867. 


• •••Sigpii* m m m m m m m m m m 


8,000 00 
7,777 53 
222 47 


in fiscal year ending June 30 


m m m m 


harbor acts of 1806 and 


COMMERCIAL STATISTICS. 

Name of harbor. Oak Orchard, N. Y. 

Collection district, Genesee, N. Y. 

Nearest light-house, Oak Orchard, N. Y., a fixed white light of the fourth order 
-the end of the west pier. 

Nearest work of defense, Fort Niagara, N. Y. 



Arrivals. 


Class. 



Steamers 
Sailing vessels 


• « «» 9 m m 


am ffl* gt 


m m '*» » 


O' 9 « • ’» « « «»< • »■ • 


a m m m * » • * ««> » «' . . . • m . .. * » 


Number. Tonnage. Number.; Tonnage, 


97 
1,173 


1.270 




Amount of revenue collected during tl 

Value of imports same year ... 

Value of exports same year __.... 

Greatest draught of vessels, about 1 


year ending December 31,1884 


m m m IB 


« « m • » « m » • « *» «»■ • » m m » <» m m 


• » m s» . .. Shi 


$2,037 86 
119 18 
None. 


N N 7 . 


I relieved Lieut. Gol. Henry M. Robert, Corps of Engineers, of the 
charge of this work on January 28, 1885, in compliance with Special 
Orders No. 6 , Adjutant-General’s Office, January 8 , 1885. 

The report upon this harbor, as furnished me by Colonel Robert, is as 
follows: 


During the first seven months of the fiscal year ending June 30, 1885, operations at 
this harbor consisted in the work done under a contract with James B. Donnelly, 
dated August 29, 1884, for the construction of 350 linear feet of pier extension. The 
work Accomplished uuder this contract was limited to the partial formation of random 
stone foundations for the pier extension to be built. TJto superstructure, covering 
about 1,300 linear feet of the east pier, is in a very decayed condition, and will prob¬ 
ably require rebuilding at nn early date; the estimated cost of such repairs is about 
$13,000. 

The superstructure of a large part of the west pier, although in better condition 
than the east pier, will require extensive repairs in the near future. Charlotte Harbor 
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is the port of entry for the city of Rochester, N, Y., and its importance folly j«* 
the extension of lie present; improvement to meet the requirement* of caiawfi 
salting from the deepening of the Welland Canal, which when completed will 
the admission into Charlotte Harbor of vessels drawing 14 feet of win,ter. The *p: 
priations for this harbor have in the past been expended in pier extenffloe» and 
Bairs, nothing having been excluded in dredffing. Bv comparing the present 4a 


pairs, nothing having been expended in dredging. By comparing the present devz 

o f t he chan n el be twee n t h e pi e rs a n d i te depth, as sho wn by t he su r.re y. m of 1 rla, c 

forty years ago, it is seen that the priocipal change has occurred in the vieraitr 4 
tire intersection of the lake shore with the west pier. At this place* shoal a boat ^ 
fee t long and 250 feet w ide has formed, exteiiclii ng from the west pier to a boot 
channel, with from 1 to 3 feet less water than existed in 1645. Over the remsteq 
area of the channel the depth seems to have decreased about 1 foot. The 

above referred to is undoubtedly caused by the sand which is blow.n over the ms 

pier from the sandy area west or the pier being deposited in the channel betwca te 
piers. To improve Charlotte Harbor, so as to make it at all times available f*r 
sels drawing 1.4 feet of water, would require, after making the necessary allows® 
for loss of depth from waves, that the other end of the channel have a depth rf f 
feet, decreasing to about 15 feet after passing well within the piers. If such a rhm 
lie! is made 300 feet wide for that part outside of the pier, about 2,400 feet, and Ji 

feet wide for that part within the piers and outside the natural lake.shore line, it ml 

require the removal of about 150,000 cubic yards of material. To attempt the mm-: 
tenance of a channel of these dimensions by means of pier extension would reqaa 
the piers to be carried at least to the 18-foot curve in the lake, or a distance of mbm 
1.100 feet beyond the extension which will be reached under the present contzau 


feet beyond the extension which will be reached under the pn 
The aggregate cost of such dredging and pier extension would be about $150,404 A 
which $40,000 would be for dredging and $110,000 for pier extension. Experience te 
shown the uncertainty of maintaining by pier extension alone a channel of from 14 a 
18 feet in depth, even after it has been once fully obtained by dredging, and tilt 
periodical dredging must be frequently resorted to, even though the deepened efc»* 
nel has received protection from adjacent piers. In view of this it is deemed worth 
of consideration whether at much less cost a more efficient channel of entrance zm& 
not Im maintained at this harbor by less pier extension and lib© more frequent As?- 
©ning of the channel by dredging. 

Work was resumed under Donnelly’s contract of August 29, 1884,« 
June 11, 1885, the delay haring been caused by the late opening of nav¬ 
igation. The time for the completion of the contract was Jane 30, M 
an extension was granted until August 31, 1885. 

Up to the close of the fiscal year the only work done since tie open¬ 
ing of navigation was the framing of about one and one-half cribs. The 
work under contract is 200 linear feet extension to the west pier, aei 
150 linear feet extension to the east pier, and when completed will leaw 
the ends of the piers at the 13-foot curve in the lake, with the east pw 
150 feet shorter than the west one. The shoal in the channel referred 


The aggregare cost of such dredging and pier extension would be 
which $40,000 would be for dredging and $110,000 for pier extension 


not increase in future, as 
















ings, and grass and trees have been planted. Along the channel-faoesrf 
both piers are guide-piles, which were driven when the cribs were snot 
whose tops have long since rotted off. There are 182 along the veal 
pier, and 121 along the east pier. Being below water they are danger¬ 
ous to vessels, and should be removed. The estimated cost of removtl 
is $1,515. Continuation of pier extension or dredging and repairs» 
superstructure are the operations contemplated during the fiscal jwr 
ending June 30,1887. 

Money statement 


July 1,1884, amount available ........_........... 

Amount appropriated by act approved July 5, 1884... 


• JFinIIy' 1,1885, amount expended during fiscal year, exclusive of 

outstanding liabilities J nly 1, 1 *84_..................... 

July 1, 1885, outstanding liabilities.......................... 


20,000 111 

m «ii tt 


#2,652 58 
222 81 


% 875 » 
19,554 54 





July 1, 1885, amount available 
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An mount (estimated) required for completion of existing project........ $99,000 00 

A niionn.t that can be profitably expended In fiscal year ending: .1 une 30,1887 99,000 00 
Sulllbmitted in compliance with requirements of section 2 of river and 
haarbor acts of 1866 and 1667. 


COMMERCIAL STATISTICS. 


Name of harbor, Charlotte, N. Y. 

Collection district, Genesee, N. Y. 

Nearest light-house, Genesee, N. Y. (at Charlotte), a fixed red light of the fourth 
>rd©T on crib, 300 feet inside of outer end of west pier. Forts Niagara and Ontario, 
N. Y.. are the nearest works of defense. . * 


. Arrival* and departures of vessels during the year ending December 31 , 1884 . 


Steamers - 

Sailing vessels. 


Total 


Class. 


«• 


tt « am m inn * an. an. m an • m m m m • • « m an am an am an am am .mm am an .. • • • at mm m * » am m • 

at am * leii * an » ayt udui m ini » m iodi <n» «• an non « • » m • « an nioi mm « « am an • mn am am mm urn • * • mm a. 


* 


1 


Arrivals. 

Departures. 

Number. 

Tob» W . 

Number. Tonnage. 

1 

298 

500 

83,952 

109,899 

802 

502 

83,544 
109.314 

798 

193,851 

804 

192,858 


Amount of revenue collected 
Value of imports same year... 
Vftlue of exports same year... 

Greatest draught of Teasels, aboc 


•> m 



feet. 



• 

m 

m 

m 

a * 

m 

*» 

* 


I 

■ 

I 

« 

* 

• 


• 

m 

Mt a» A 

m 

■Hit 


» 

m 

» 

• 

• 

* 

Ml « 

m 

i* 

• 

m 

m 

m 

m 

• » 


m 

m 

» 

« 

• 

e 

i 

» 

**» 

m m 

■« 

• 

* 

1 

• 

MUt 


» 

» 

• 

• 

» 

* 

» 

im «t 

m 

at 



$122,595 
792,802 
764,403 


N N 8. 

IMPROVEMENT OF PULTNEYVILLE HARBOR, NEW YORK. 

I relieved Lieut. Col. EL M. Robert, Corps of Engineers, of the charge 
of this work on January 28,1885, in compliance with Special Orders No. 
6 , Adjutant-General’s Office, January 8,1885. 

Colonel Robert’s report oil this harbor, as furnished to me, is as fol¬ 
lows: 




During 

have been confined to the repair of the west pier, 
and the use of material on hand, and consisted in raising from 2 feet to 3 feet the 
east wall of the superstructure, covering 98 linear feet of the west pier near its outer 
end. 

The appropriation of $4,000, August 2, 1^82, completed the estimated amount re¬ 
quired for the completion of the existing project. As stated in the annual report of 
the officer in charge for tbe fiscal year ending June 30,1884, the shoaling between the 
piers has reduced the available depth of channel to about 7 feet, while the channel 
along the shore arm of the west pier has shoaled so as to leave an available depth of 
from 4 feet to 7 feet. If it is desired to continue the improvement of this harbor so 
as to give an available depth between the piers and alongside of tbe shore arm of tbe 
west pier of 10 feet at low water, it will be necessary to provide for tbe exclusion of sand 
from the channel by means of construction, cutting otf the shallow area at the south end 
of the harbor, and then redredging the channel between the piers and along the shore 
arm of the west pier. As stated in the last Annual Report, the estimated cost of this 
work would be about $30,000, Should it be found necessary to extend the present 
pier to the 12-foot curve in the lake, in order to maintain a 10 foot channel, the cost 
of such pier extension would be about $50,009, in addition to the $39,000 formerly 
named for the formation and protection of the inner channel. The commerce of this 
harbor, m shown by its commercial statistics, is small. 

143 ENG 
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Since I assami 1 charge of this harbor no work bceo^M«,ifc 
appropriation having: been practically exhausted. 

Money statement. 

July 1. 1*84, amount available ....... Pitt n 

Jaly 1, I*-5 Amount expended dnriv>{;; fiscal year, exclusive of ootatandmf; 

liabiliilea July l f 18-54..........................-..............._ ill U 

J uly 1, 1885, amount a v ai lable ....... ....................... ............ 1* * & 

Amount that can be profitably expended in fiscal year ending June 311,1867. 

provided channel is to be deepened............._ 30. OW a 

Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1067. 


COMMERCIAL STATISTICS. 


Name of harbor, Pntneyville, N. Y. 
Collection district, Genesee, N. Y. 

Nearest light house. Big Sodus, X. Y. 

Nearest work of defense, Fort Ontario, N. Y. 


Arrivals and 




vessels during the gear 



December 



1884. 


Class. 


♦ 


Arrivals. 



I 

■ Number. Tonnage. Number. 





i 


I 


Steamer* ....................... ............................ 2 211 3 IS 

SalUag vessels.12 WO 14 SI 

Total......... 14 092 ’ 17 §e 


Amount of revenue collected during 
Value of imports same year ... 
Value of exports same year.... 



Decei 


1884 


•' mm <m «i» «» 


• m » « m m * » mm 


» •m «i»* » 


■» MB' » 


m » m m m m m * 


m ««»* mm tm •' m *» m m m «» «ii« 


n>. iflitm a» « « m <>«» » m <m 


m # m m m m, m «» mw m 


Greatest draught of vessels, about 6 feet. 


83 111 !!' 
None. 


N N 9 * 





SODUS HARBOR, NEW.YORK. 


I relieved Lieut. Col. H. M. Robert, Corps of Engineers, of the charge 
of this work on January 28,1885, in compliance with Special Orders No. 

6 , Adjutant GeneraPs Office, January 8, 1885. 

Colonel Robert’s report upon this harbor, as furnished to me, is as 
follows: 

During the 45rst seven months of the fiscal year ending June 30, 1885, operations at ; 
this harbor consisted in the work done under a contract with Messrs. A. F. Chapman 
& Co., dated August 27, 1884, for the construction of *200 linear feet in extension of 
the east pier, and about 200 linear feet of the breakwater extension. The work ac¬ 
complished under this contract was limited to 211 linear feet of breakwater, connect¬ 
ing the previous east end of the east breakwater with the shore protection recently 
constructed by the Charles Point Association, and th#3 partial formation of the mmltw 
stone foundation for the pier extension to be built under the above-named contract 
The erosion of Charles Point had produced an opening of over 200 feet between the 
eust end of the east breakwater and the shore line, and through this opening, duriDf 
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northeasterly gales, considerable drift was carried into the bay forming the inner 
harbor. The closure of this gap was accomplished by cribs 50 feet in length, and 
about 4| r feet in height. About 500 linear feet of the east and 400 linear feet, of the 
west pier superstructure are much decayed aud will require rebuilding in the near 
future at an estimated cost of about $2,000. The superstructure of the east break¬ 
water will also require minor repairs. 

The plan for deepening the Welland Canal to 14 feet made necessary a revision of 
the principal ports of entry on Lake Ontario to adapt them to the increased require¬ 
ments of lake commerce. This expansion of the original project applied to the har¬ 
bors of Charlotte. Great Sodas, Little Sodus, and Ogdensburg will, in addition to. 
increased pier extension, require more than 500,000 cubic yards of dredging. The 
dredges available for work on Lake Ontario are so small in number as to leave the 
benefits of competition in prices almost without value, while their capacity limits 
their availability to only ordinarily hard dredging. The above-named quantity of 
dredging would keep a dredge employed during the available working season about 
ten years, and from similar experien.ee rlsewhere it is highly probable That 
eminent could build aud operate a suitable dredge upon these harbors, so 
related to each other, with great economy in* the expenditure to be made, and to 
very positive advancement of the work to be done. 

A. F. Chapman 

27. 1884, on Mav 12, $5. The term for the completion 

15. 1885. 


was June 
the 
water: 

White-pine timber and plank 

Stone tilling. 

Screw-bolts and washers 
Drift-bolts. 















m a. in « m •» * «• 






»» m in * '»■ 


• ip ib «» <» ** m * m m m 


an ni m » • » fflO' • » <» . mu mu 


mu nil ill' in iib mi' ib m in> « ini 


• .» 


w •' nil iib >«' mi 


• * lllll «' lil' 


.. feet, B. M 
cubic yards 
....pounds 


« in «■ ib in «i a « in in in » ib nst 'i|i hi m m <n «a m « not m * «® nn< <m » « in m «> 


nii « nit not m • m » m at a» ns> <m » * i» m 



in ni mi m> hi «> « • «. 


ao ni ni nn m • <«»»• «* «* Hi nn m at » nn m «St m *■ » m <» HOb m at ® » <p® «i m • nn m at a< lit nn m «» m 


Up to the close of the fiscal year four cribs 
each 50 feet long, 20 feet wide, and 12 
their riprap foundation, and the superstruc 
following materials were used : 

Hemlock timber and plank.,... 

White-pine timber and planr.. 

Stone riprap 
Stone tilling 

Screw-bolts and washers 
Drift-bolts.... 


46,253 
3244 
1,360 
2,532 
300 

of the east pier extension 
high, had been sunk on 
was i -i progress. The 


at a» m nn m m w » m 



in- i* » 



m nn «' 


m »- 


• m nn m nn m • <m 


>» tm » • m 


ni mu «* * m m *' » 


■» » » » «» .» m 


** • « » *» » «' m m m • m m m m m 


. feet, B, If 


ni' at 


» <m* *' m m 


»■ m 


« • » '»*»' Mt Ml Ml WI » m m m m » • .» 


Hu ill • 


• IP l» 


»■ Mt nn «i * 


m * « m 


im I* ni '« '■!' mi in 


,» ip ,«» «ii 


n» » » im mt 


Hilt 111 » at 



mi m mi • 


illli • .» 


Ml «it <11 ill' nil at <» lit 


• nt nn 


« m m 


.... cubic yards 

do. 

pounds 
...do — 
do.. 


V * 


<m m m ■» in >m * «' m m m m 


» • %- '«»' MI 


Ml Ml '111 «1 


ill » mi nil 


Ml 1001 


• mi mi » • m 


m m 


74,360 
44,720 
374.3 
986 
2,715 
9,497 
363 



the east pier 











The completion 
the 9-foot curve, aud 150 
the 14-foot curve. 

The channel at the entrance to the harbor is 
amount of dredging 

e it. Heretofore the excavation has 
from lack of funds, to the west half of the space between the piers, 
which are 460 feet apart. The material is fine sand, which flows readily, 
and until the entire area shall be deepened no permanent channel can 
be made. At present the channel is about 100 feet wide next to the 
west pier, with a governing depth of 9 to 10 feet at extreme low water. 
The closing of the Charles Point Gap will have some effect in keeping 
the channel open. This may be further aided by additions to the ex¬ 
isting system of sand fencis at theJunction of the beach with the west 
pier, where large quantities of sand have been blowir into the channel. 

The cost of the extension will be about $300. 

The superstructure is decayed and needs rebuilding over 500 linear 
feet of the east pier and 400 linear feet of the west pier. A portion 
of the east break water also needs repairs. The estimated cost isabout 
$15,000. 
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A continuation of the pier extension, and maintenance, mud drodgag 
are the operations proposed for the fiscal year ending June 30,1AC 


Money statement. 

July 1,1884, imount available .... 

Amount appropriated by act approved Jolly 5, 1884.. 


July 1,1885, iinaioiint expended daring fiscal year, exclusive of 

outstanding liabilities July 1, 1884. $7, 

July 1, 1885, outstanding liabilities..... 


S3 91 
4 80 


fii. 

10, ms 

14, acts 


sfcn 


1, 1885, amount available 


• m m NM omi m •••••• m 


• «■» m m m #•■••• • «■»<*• 


Amount ^estimated) required i 
Amount that can be profitably e 
Submitted in compliance witl 
harbor acts of 1886 and 1867 


6,771 M 

eSjwi 

65,0»« 


CO 


Name of harbor, Qreat Sodus, N. T. 

Collection district, Oswego, N. Y. 

Nearest light.house, Big Sodus, N. ¥,, a fixed white light of the fourth order, varW 

by a white flafeh every two minutes, on a bluff three^ fifths mile vest of entnm 
to bay. A fixed white light of the sixth order 180 feet inside of on ter end of w* 
pier, and a fixed red light of the sixth order at elbow of west pier. Nearest work* 
defense, Fort Ontario, N. Y. 

. Arrivals and departure* of vessel* during the year ending December 31, 1884. 



Arrivals, 




Number. Tonnage, i Number. Tamms*- 


Steamers. 

Sailing vessels, 


» m m » » » » » <m * m * * • m <m m » » « • « * ■ » • « * * m « • m « • 


<» m * • * «» 


Total 


• m m m • • » • # « •» 


• m » m « m « m a » m •> m 


• » «• <»» * • • » • 


5 

56 


m flte m m « » m m m 


I 


10 , 


Value of exports, 
Greatest draught 


a year 
i year 

ssels, 


• m m m m m> 


«*»» «»i <M « 


• m • • t «• •• m • m m •» m m » 


Amount of revenue collected during the year ending December 31,1884 


m m m -m 


m • 


$29,469? 
165,439 * 




IO 


IMPROVEMENT OF LITTLE SODUS HARBOR, NEW YORK. 

a 

I relieved Lieut. Col. H. ML Robert, Corps of Engineers, of the charge 
of this work on January 28,1885, in compliance with Special Orders No. 
6, Adjutant-General’s Office, January 8, 1,885. 

Colonel Robert’s report upon this harbor, as furnished to me, isa® 
follows: 

Durin ; the first seven mouths of the fiscal year ending June 30, 1885, op nations at 
this harbor consisted in the work done under a contract with James B. Donnell?, 
dated August 29, 1884, for the construction of 200 linear feet of west pier extensile* 
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work accomplished under this contract was limited to the partial formation of 
dom atone foundationei for the pier extension to be built. 

'JL'he piers have been extended to about the 12-foot curve at low water, and the channel 
ween the pier* dredged to a depth of 14 feet. The deepening of the channel has not 
fn carried beyond the outer ends of the piers, and a shoal carrying less than 14 feet 
extreme low water intervene* between deep water in the lake and the channel be- 
een the piers. The shelter which this harbor obtains from the east and northeast 
such as probably to remove the necessity for an extension of the east pier as far 
La*leeward as will be required on the west pier. 

The time for the completion of the work under Donnelly’s contract ex¬ 
pired June 30, at which date the riprap foundation was in progress; 
two cribs of 14$ courses each had been sunk, one crib was ready to 
sink, and the fourth crib had been built to 11$ courses. In the two 
cribs which were sunk and in their foundation the following materials 
were used: 


Hemlock timber and plank .. 

.White-pine timber and plank 

Stone foundation apd riprap. 

Stone filling ... 

Screw-bolts and washers 
I> rift-bolts 
Spike. 


«• • an • ••«■••• «* 


• • a as m 


• m • 


• # • «a «o at » a 


m m m m 


m m m m 


*'«<*****■ m 


m • • mm 


m «a> m 


• m m 


«*> * <IS> 4» 


• m m 


• m m m 


• » m * » « iB • • • 


• • m m m m * 


All .Hill All 


m m m m 


• m * 


m «i m m 


mu «a» i» « iim mi 


• * iib '»• 


■Hi * * » til 


. . 


w * * * ■» 



44,360 
25,200 
336 
599.1 
1,842 
6.016 


The completion of the work called for under this contract will extend 

the west pier to the 13$.foot curve, making it 300 feet longer than the 

east pier, which euds at the ll$-foot curve. The dredged channel be- 
tween the piers has a depth of 14 feet at extreme low water, but ends at 

700 feet inside the end of the west pier, beyond which point no dredging 
has ever been done. A shoal carrying 12 to 14 feet of water lies between 
the ends of the dredged channel and the 16-foot curve in the lake out- 

The material of this shoal is mainly hard clay. A gap of 200 feet 
was left between the east end of the east breakwater and the shore, 
which should be closed. The rapid erosion of the east point will then 
'be checked, and the flow of water through the channel between the 
piers will be increased. Continuation of pier extension closing the east 
gap and dredging are the operations proposed for the fiscal year ending 
June 30, 1887. 

Money statement . 



July 1, 1884, amount available.. 

Amount appropriated by act approved July 


• HI' «li «!,, 



m «p * m m m .. * «■ m » *> m m m 

m <• • in « m m m m m m m m m> m m 


$4,116 02 

10,000 00 


July 1, 1885, amount expended during 
outstanding liabilities July 1, 1884.. 
July 1, 1885, outstanding 



m m m m 


m m • * 


mm • • m 


m m m m 


$ 1,868 

3.283 


5.152 14 



amount available 


m m m m m % m m m m •••• 


mm* mm 


m m m m rn mm m m 


9,963 88 


Amount (estimated) required for completion of existing 
Amount that can be profitably expended in fiscal year end 
Submitted in compliance with requirements of section 
harbor acts of 1866 and 1867. 


45,000 00 
45,000 00 


COMMERCIAL STATISTICS. 

Name of harbor; Little Sodus, N. Y. 

Collection district: Oswego, N. Y. 

Nearest light-house; Fair Haven, N. Y; s fixed white light of the fourth order 
near the head of the west pier. 

Nearest work of defeuse: Fort Ontario. N. Y. 
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Arrivals and departures of vessels dmimg the year ending December 3 L, 1864. 


Claw. 


Steamers........ 

Sailing vessels 

Total... 


mmmmmwrnm 


w w m m m mm 


Amount of revenue collected < 
Value of imports same year.. 
Value of exports same year.. 

Greatest draught of vessels 


Arrival®. 




• ••■«■• • m m m m • • i mm 


a « m m a m 




• ® • • • 


II" in. ill tier. Tonnage. IS" amber. Tommy 


26 

1 

3,635 

1 

14 t 

t*e 

2«S 

27,043 

30, 078 j 
& 

187 t 

38.» 

231 

201 

a.£ 


the year ending December 31, 1884.. 


m m m m m • m • m 


w da • ■ m m m m 


m m o» m 


• «b m 


m «■ <■> m «■ • mr m m m * as» «» «a» ip • •••••■ p 


m m • • • • • m m m 




•98,964 96 
159,541 N 
206, 471 L4 


INI' INI in 




IMPROVEMENT OF OSWEGO HARBOR, NEW YORK. 

I relieved Lieut. Ool. H. M. Robert, Corps of Engineers, of the charge 
of this work, on .January 28, 1885, in compliance with Special Orders 
No. 6, Adjutant-General’s Office, January 8, 1885. 

Colonel Robert’s report upon this harbor, as furnished to me, is as 
follows: 


During the first seven months of the fiscal year ending June 30, 1865, operations 
have consisted in dredging of the inner harbor at the mouth of the Oswego River, the 



breakwater. The dredging was in continuation of the work don© during the fiscal 

J ear ending June 30, 1884, under the agreement made September 5, 1883, with Frank- 

in Lee ; 1,1*29 cubic yards of material were removed, or an aggregate under the agree¬ 
ment of 34,124 cubic yards. 

The dredge was further engaged during an aggregate working time of one hundred 
and sixteen hours at the rate of $10 per hour, in excavating the trenches for the foun¬ 
dation of the spur, and in removing injured and submerged parts of the breakwater 
under repair. 

Under a contract with James B. Donnelly, dated August 29, 1884, the proposed spoT 
to the west breakwater, described in the Report of the Chief of Engineers, 1884, page 
2149, was built to a height of 23f feet. By the terms of the contract the spur was to 
he completed by November 1, 1884. The contractor, finding that the lateness of the 
season and the continued rough condition of the lake would operate against the plac¬ 
ing and the completion of the spur within the time required by the contract, made 
application on October 17, to the officer in charge, for such an extension of time as 
would permit the work to be completed early in the season of 188b. The desired ex¬ 
tension was made to June 15,1885. The United States prepared the foundations for the 

E roposed spur .by excavating trenches about 25 feet wide and 5 feet deep, or to a firm 
ottom, along the lines of the spur, and then filling these trenches with stone to21| tret 
below the zero of the gauge, or to about the height of the natural lake bed at the »» 
of the proposed spur ; 265.12 cords of stone were placed in the foundation. This work 
was done by hired labor and purchase of material in open market. The rebuilding of 
the superstructure was in accordance with the plan set forth in Report of the Chief 
of Engineers, 1884, page 2144. The work was done by hired labor and the purchase 
of the principal material under competitive proposals submitted, in response to circu¬ 
lar letters addressed to dealers in the materials required. The rebuilding of the su¬ 
perstructure, on the parapet plan, covered 2,970 linear feet of the western pari, and 
570 linear feet of the eastern end of the west breakwater, or an aggregate of 3,540 
Jinear feet. Upon these repairs 1,700,000 feet, B. M,, of white pine timber, and 292,0# 
feet, B. M., of cresoted Georgia pin© were used. The latter was applied to the con¬ 
strue tip of the decking of the parapet, and comprised the upper tier of cross-ties, the 
deck-joists, and the plank covering of the deck—the white-pine timber costing from 
$15 .35 to $16.70 per M feet, B. M.; the cresoted timber costing $44 per M feet, B. M., 
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i. slivered in canal-boats at Oswego, The cost of rebuilding the superstructure, on the 
paarapet plan, over the 3,540 liuear feet of the west breakwater above described wan 
3L4S folioW's: 


rools and supplies ......... 

Fimber ................... ...... ........... 

Iron ....................................... 

Stone.....-.............. ... .......... 

Labor, including local superintendence ..... 

Mire of scows and tugs..................... 

Office expenses and general superintendence 



m m m m m m m m at » m «■ • • m m m m m m • m> m » at 

m m m m • • <* m m m> m, m m a «n m m m w 


$1,MP2 23 
40,HQ3 78 
5,811 85 
4,560 61 
34,196 68 
2,186 23 
1,577 28 


Total . 


• • • ■ m m m 


m «> m m m w m m ■>» » w m m» m * 


« * K ■ ■ w •#■■># » m m m m m m 


90,728 66 


Or at a cost, including office expenses and superintendence, of $25.63 per linear foot; 
or, excluding office expenses, at a cost of $25.18 per linear foot. In the eastern 570 
linear feet built no creosoted timber was used and the comparative newness of the 
work was such as to remove the item of cost dne t-o cutting the old work down to the 
■water-surface, which obtained on the western 2,970 linear feet built; for these rea¬ 
sons it would be fair to assume that the cost per linear foot of building the eastern 
570 feet was about one-half the cost per linear foot of building the western 2,970 feet. 
On this basis the cost of the complete rebuilding of the superstructure on the parapet 
plan would be $27.87 per linear foot, including office expenses and superintendence, or 
excluding office expenses and snperintendence $27.42 per linear foot; the estimated 
cost of the work was $30 per linear foot. During a severe gale from the northwest, 
early in November, the breakwater was injured at a point about 500 feet east of the 
angle made by the shore-arm with the west breakwater; the injury covered 145 linear 
feet, or a length of four cribs. Over this length of breakwater the superstructure, 
together with the substructure to a depth of about 12 feet below the water-surface, 
was forced southward, or into the harbor, from a few inches to 3 feet. Superficially % 
the effect of this displacement was to distort the previous lines of the work; to prac¬ 
tically remove the stone through the bottom of the displacement, and produce a par¬ 
tial fracture on the lake face of the timbers of the superstructure at the point of junc¬ 
tion of the displaced work with the intact work. 

The decking of both parapet and banquette remained in place anti only suffered 
from the distortion of the work. The injury to the breakwater was such as to make 
it highly probable that subsequent gales would produce a breach at the site of the in¬ 
jury, which, if unarrested, would spread to an unlimited extent. The lateness of the 
season precluded a systematic repair of the injury, and all effort was concentrated 
upon limiting further injury to that part of the work already impaired. To accom¬ 
plish this very heavy bulkheads were built entirely across the banquette and parapet 
at the eastern and western limits of the injury, or 145 feet apart, and in such a tpan- 
ner as to permit all of the injured part of the breakwater being carried away, and at 
the same time checking the destruction at the bulkheads. 

Early iu December a severe gale from the northwest swept through the breakwater 
betweeu the bulkheads leaving a clean opening in the work 140| feet iu length, and 
from 6 to 12 feet below the surface of the water. 

Since the formation of this breach the work has been subjected to unusually heavy 
gales, but so far the bulkheads have successfully held the breach within the limits of 
the first injury. The site of the foregoing described injury to the west breakwater 
covers that part of the work repeatedly breached before, and especially the site of the 
injury of November, 1883, in which three cribs or 105 linear feet of breakwater were 
swept away to a depth of about 12 feet below water-surface. In repairing this in¬ 
jury, in the spring of 1884, the gap was closed by sinking cribs from 12 to 14 Feet deep, 
and subsequently carrying the parapet over this new work. The injury of 1884 was 
due to the sliding off of these subtops upou the old work. The results of tae past 
indicate that this part of the west breakwater, over a length of about 300 feet, is sub¬ 
jected t-o a force or wave action largely in excess of that impressed npon any other 
part of the work, and it is imperatively necessary that in subsequent repairs this part 
of the breakwater be given a stability in excess of that found necessary upon the re¬ 
maining parts. The repairs should be carried to a greater depth than attempted be¬ 
fore, the mass of the superstructure increased beyond that given to adjacent:; parts, 
and the substructure aud superstructure so connected by irou plates as to make the 
two pari s practically one. During the past season an effort was made to obtain data 
relating to the height, Velocity, and force of the waves thrown npon the western part 
of the west breakwater. 

Three dynamometers were attached to a vertical shaft and placed near the angle 
made by the shore-arm with the main breakwater* one dynamometer was placed at 
the water-surface; the second at 8 feet, and the third at 16 feet below the water-sur¬ 
face. They were arranged so as to present their discs directly to the seas ; the area 
of the disc was exactly one* half a square foot. The height of the waves was deter- 













f*rtm *A tLe 

ii^lkJIl*: fmM. 
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rv far tvvm \ 
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111 addition to the damages reported ahome by CoIqmI BotatM 
otbm kareoeeuifd atthe breach, with tbemcplioii of the vasbiga 
of Mone filling from the cribs, the tops of which Md bat carried 
The eritaii are now gone to a depth of 4 to 8 feet bdow eUrrat bv m 
Wei. aod thestonefilling toadepthof 8 tol4fcet belowtfee 
The parapet for 100 feet on each side of the breach shows decided fig* 
of yielding, hot the timbers as yet seem to be unbroken. 

At 300 feet west of the breach the platform deck iiiii raised 6 inches Jr 
a length of 50 For 60 feet eastward of this 11 jii fit:iinr pontaona twotw 

beta are gone from the harbor face and some of the deck pfauik are to 
ken. At a point 656 feet to the west of the east end of the most bust 
water a partial breach eiists The deck plank and joists axe gone fa* 
25 linear feet of the half of the work next to the harbor hoe; two ca¬ 
ber* are gone bom the harbor lace and the stone filling is washed at 
to a depth of 4 fmeL A breach maybe expected at this point nexthE. 
The amount required for the repairs above mentioned is, for their p» 
cut condition, $80,000. On Jane 3, 1885, the spnr-crib was 
feet west of the harbor entrance. It was completed June 30,1885. lie 
following expenditures were required: 


Excavation for foundation, 1,250 cubic yards, mt 3© cents 

Stone tilling for foundation, 265.42 cords, ill fl.. 

Levelling stone in foundation...... 

Hemlock for substructure, 216,560 feet, B. M. v at $24_ 

Oak for substructure, £,640 feet, B. M., at $50. 

White pine for whole crib, 185,180 feet, B. M., at $28. 

8tone tilling, 3,223 cubic yards, at $1.18.. 

Tank iron, 15,102} pounds, at 4 cents. 

Bar iron, 3,300 pounds, at 3 cents... 

Screw-bolts, 21,435 pounds, at 4 cents. 

Wood-screws, 300 pounds, at 8 cents..... 

Drift-bolts, 51,038 pounds, at 2} cents... 


• met m® <m m m m >o® 


'OSes m m m m 


m ®» «» » » €» tm m 


m w • * <m m mm mm 


n® «* <«® <i® m m m m mm mm 


m m mm m « m m «m • 


is. <w m m m m m «« 


• • •• 


• a* m <m m m m • • 


« • m m 


i® • # • • • *m m m 


• m m m m mm 


m m m * 


m m m 


• m m m m m m 


m m m 


mm m m m m m m • 


♦ ■ • m 


m m m m mm.*mm 


m m m m m m m m m 


m m m 


m m m m 


Total 


#••••# •••••• •••• • * • 


• m m m m m m m m m m 


m m m m m m m 




... $335 ■ 

.... I,«* 

111 

.. 4,963 4* 

.. 432# 

.. 5,1*® 

.. 3,983 H 

604 It 

99* 

857 44 
24# 

.. 1,1*? * 

.. 18,657 4* 


These expenditures have resulted in completing the crib itself. The« 
will probably be necessary a strengthening of that portion of the break 
water which the crib adjoins in order to resist the increased waveactwfl 
resulting from the construction, and also there will be needed some 
species of crib construction in the 10 -foot space between the spur-crib 
and the breakwater to prevent the scour of the lake bottom in that 
space and consequent probable undermining of both structures. The 
estimated cost is $ 4 , 150 . The shore-arm of the west breakwater is very 
much iu need of repairs, as is also the west pier. Tine old west break¬ 
water is in a dilapidated condition and sliould be repaired, for otherwise 
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io material of which it is con posed will be washed into the harbor and 
acome a serious obstruction. This breakwater no longer forms a part 
F itbe project for the improvement of the harbor, and I would recom- 
lend that such legislative action be taken as to authorize its being 
njrnecl over to private individuals, several of whom have asked for the 
reliefer, under condition of its being kept in repair according to plans 
proved by the Engineer Department. 

-IChe appropriation being practically exhausted, no work is contem¬ 
plated during the coming season. Repair of the breakwater and west 
der and extension of the east breakwater are the work contemplated 
or the fiscal year ending June 30,1887. 

if oney statement 


July 1, 1884, amount available ..................... 

I..mount appropriated by act approved July 5,1884 



Toly 1, 1885, amount expended during 
outstanding liabilities July 1, 1884 
July 1, 1885, outstanding liabilities. 



« m i» • • 


* '* nn » <iin «■ «■ 


» m «i> 



• «i» «* • » m, m * 4 & m » m 

* «#«< m m <m m • • » m m » 


|83,265 

6,265 



90,303 83 

88,531 07 


July 1, 1885, 



•I »' Ills 4» * M • • IDDSI » 


• IM m m losi iiooi *s aoDD' m • * » 0099 >19' 



squired for completion of existing project.. 70,682 

mtably expended in fiscal year ending June30,1887 150,682 

I . m ' • 4 £• a • ,«rih jdf* • .. 11 


m 


1866 and 1867, 


requirements 


COMMERCIAL STATISTICS. 


Name of harbor, Oswego, N. Y. 

Collection district, Oswego, N. Y. 

Nearest light-house, Oswego, N. Y. A fixed white light of the third order at the 
eastern end of the old west breakwater, a fixed red light of the fourth order on east¬ 
ern end of outer west breakwater, a fog-bell attached. 

Nearest work of defense, Fort Ontario, N. Y. 




vessels during 




December 



1884. 


Class. 

Arrivals 

i 

Departure. 

i 

i 

Number. 

Tonnage, j 

i ! 

1 

Tonnage. 

St6funon •*•••••« •*#•»••*#***»*•»». 

• • • • ■•»»•*>•••# # # m m m * «■«*>#• 

i 

292 

1875 

41,596 
890,085 i 

293 

1 1819 1 

39,853 

1 896,833 

m m m 0 # m • «■ • • •#!>••• m m m m a mm • m • mm < ■ • 1 • • • * ■» • ® ® # «» ® b 

■* 

2167 

481,681 

2112 

436,686 


Amount of revenue collected during the year ending December 31,1884. 
Value of imports same year.......................................... 

Valuo of exports same year,...________.............__ 

Greatest draught of vessels, 12 feet 6 inches. 


$629,594 78 
5, <347,042 00 
1,247,5117 00 
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N N 12. 

IMPROVEMENT OF SACKETT’S HARBOR, NEW YORE. 

I relieved Lieut. Col. H. M. Robert, Corps of Engineers, of the cf/a/p? 
of this work on January 28,1885, in compliance with Special Order No 
6 , Adjutant General’s Office, January 8 , 1885, 

Colonel Robertas report upon this harbor, as furnished to me, ism 
follows: 

During the first seven months of the fiscal year ending June 30, 1885, operation* is 
this harbor were limited to the construction and placing of a crib 18 feet aquare and! 
feet- high upon the shoal which extends southerly into the harbor from the east a& 
of Ship House Point. The object of the crib was to define the entrance to the barber, 
and also to furnish mooriug facilities for the vessels while lying in the harbor. The 
work was done by hired labor, and purchase of material in open market, at an aggrt- 
;at-e cost of $533.65. 

This harbor has a depth of 12 feet at low water over about 6 acres of its area, ex- 
ccpt a small part, thereof, where the presence of rock in place limited the depth t*» 
little less than 12 feet. It iH considered that the present facilities of the harlx>r rw* 
existing commercial requirements and that a further development of the project cab 

storms there is a struB£ 
thence into the inner har¬ 
bor, tending to impair the work of improvement already made. This drift could, witk 
advantage to the harbor, be arrested by low jetties of crib-work, extending from u«r 
the eastern end of Ship House Point northerly into the bay to about the depth of 3 f«s 
at mean stage of water. This work would cost about $2,000, and would not incra* 
the estimated cost for the completion of the existing project. 

No work has been done since I assumed charge, the appropriation 
having been practically exhausted. 

Money statement 

July 1, 1894, amount available ... $429 

July 1,1885, amount expended during fiscal year, exclusive of outstanding 

liabilities July 1, 1884 ... 357 

... 

July 1, 1885, amount available............... * 4» » m <«» m - m a d nil# Ul 

Amount (estimated) required for completion of existing project.... - 15,0tW III 

Amount that can be profitably expended in fiscal year ending June 30,1887 2,000 Of 

Submitted in compliance with requirements of section if of river and 
harbor acts of 1866 and 1867. 



COMMERCIAL STATISTICS 


Name of harbor, Sackett’s Harbor 
Collection district, Cape Vincent, 
Nearest light-house, Sackett’s Harbor 
Horse Island, 1$ miles west of town. 
Nearest work of defeuse. Fort Ontario, 


A 





Arrivals and departures of vessels during the 


ending December 31, 1884. 


Arrivals. 


Departures. 


Class. 



Number. Tonnage. | Number. ' 

1 i 

; Tomaga 

i 

15 »*<••»«* ••«■■■ m m w a * m aa @ » » « <■ » ^ 

Sftllin J3J| V C?®® 1 ©!.® 

w 

12 ' 1,017 

117 5,098 

1 

11 

I 119 | 

i 

1,024 

5.132 

129 6, 115 

130 

I 

6,154 

■ 


Amount of revenue collected during the year ending December 31, 1884... $2,311 98 

Value of imports same year...............-........................... 22,330 72 

Value of exports same year....._......... .........-............... 3,774 00 

Greatest draught of vessels 9 feet. 















































































APPENDIX MW—{REPORT OP O AFT AIM MAGUIRE. 2283 


N N 13 . 


PRELIMINARY EXAMINATION OF NIAGARA RIVER, FROM YOUNGSTOWN 

TO LAKE ONTARIO, NEW YORK. 

United States Engineer Office, 

Buffalo , .IT, Y, September II, 1884. 

General : In compliance with instructions contained in circular let¬ 
ter of September 4, 1884, from the office of the Chief of Engineers, I 
aav© the honor to report as follows : 

The Niagara River from .Youngstown to Lake Ontario, New York, is 
navigated ouly by small sail boats, and two passenger steamers which 
ply between Toronto, Canada, and Lewiston, N. Y. There are no ob¬ 
structions to navigation, and no work of improvement of navigation is 
necessary. 

There are no present or prospective 

The river is not “ worthy of improvement 
Very respectfully 

Edwd 


of Engineers, U 







N 1SI 





PRELIMINARY EXAMINATION OF 8CAJAQUADA [8CAJACUADA] CREEK, 

BUFFALO, NEW YORK. 

United States Engineer Office, 

Buffalo , AT. Y, September 11 , 1884. 

General : Incompliance with instructions contained in circular 
ter of September 4, 1S84, from the office of the Chief of Engineers, I 
the honor to report as follows: 

Scajacnada Creek, at Buffalo, N. Y., is “ worthy of improvement.” 

I understand that in 1812 to 1815 all the war vessels of Lake Erie, in¬ 
cluding those of Perry’s fleet, were built, fitted out, and sailed from this 
creek. It then opened upon Niagara River 
feet. It is now from 50 to 300 feet in width, with 1 
mouth 















and a large trade is done in connection 

The collector of customs is unable to give me any statement of the 
number of boats which ascend the creek, nor of the amount of revenue 
collected on its commerce. The following is such information as I could 
obtain from private firms who have factories on the creek. 

The most serious obstructions to navigation are two permanent 
bridges, one of which is used by the New York Central Railroad Com¬ 
pany and the other by the city of Buffalo. 

At present about 4,000,000 feet of logs, valued at 160,(MM), are annu¬ 
ally rafted up the creek, and it is claimed that about 8 , 000 , 00(1 feet of 
lumber would be shipped in vessels if the obstructions were removed 
and the channel dredged. 

The firm of Pratt & Letchworth annually ship about 15,000 tons of 
various kinds of material, and would ship more if obstructions were re¬ 
moved. 
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Hall & Son ship annually the clay for 2,000,000 brick, the latter 
of a value of from 180,000 to $100,000. 

It is further claimed t mat if the obstructions were obviated mm 
channel d red fed other large industries would be established on the 1 
of the creek. 

The Slim of §200 will b necessary for a survey to enrdbh* mio 
a project and estimates of cost of Improvements proper to be ■inn 

Very respectfully, your obedient servant, 

Edvd. Magutrk. 

Captain of JEiyn 

The Chief of Engineers, U. 8. A. 


SURVEY OF 8CAJAQUADA (SCAJACUADA) 

YORK. 


AT 


United States Engineer Offick, 

Buffalo, JV. r., January 17, 18S5. 

General : In compliance with instructions contained in Depsrtnei 
letter of November 21,1884, informing me of an allotment of $200 tea 
survey of Scajacuada Creek at Buffalo, I have the honor to submit tk 
following report and accompanying tracing of the map, plotted from tk 

notes of the survey : 

Scajacuada Creek originally emptied directly into the open Niagm 
River. In 1812 to 1815 all of the war vessels of Lake Erie, inclndn? 
those of Perry’s fleet, were built and fitted out on and sailed from Sag* 
cuada Creek, which at that time had a depth of about 13 feet near'in 
mouth. Buffalo Harbor and Black Rock Harbor did not then exist 
and, indeed, there was no harbor on the south shore of Lake Erie whid 
would admit vessels drawing more than in feet. 

In 1819-1821 the question of the Erie Canal arose and there «■ 
quite a contest between Black Rock (now in the city of Buffalo) mi 
Buffalo as to which should be the terminus of the canal. 


Buffalo was selected; but although in 182b the canal was extended Is 

Buffalo, the fact that a vessel of greater draught than 7 feet could iwt 

get into Buffalo, but could enter Scajacuada Creek with a draught of ft 

feet, induced the canal commissioners, aided by the General Govern¬ 
ment, to commence the construction of Black Rock Harbor. It is there 
fore to be seen that this creek was the most important harbor on Tab 
Erie up to 1825, and virtually up to 1843, when the General Govern¬ 
ment abandoned the construction of Black Rock Harbor and adopted i 
definite plan of improvement of Buffalo Harbor. Tbe importance of 
the creek for purposes of navigation was recognized by the canal com¬ 
missioners, who established a drawbridge over it and have maintained 
it as such to the present time. 

About forty years ago a railroad company (the road is now a branch 
of the New York Central) and the city authorities obtained permission 
from the State of N.ew.York to erect permanent bridges above the draw¬ 

bridge. Since then other permanent bridges have been constructed. 

Tie creek has now a width varying from 41 feet at its mouth (between 
tille abutments of the canal bridge) to 400 feet. Its extreme depth at 
its month is 14.3 feet, and at a mile above its month it has an extreme 
depth of 6.4 feet. Between these two points the depth varies between 
the above-mentioned limits. 
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■There are a number of strong springs which empty into the creeks and 
Lways create a slight current. The rise and fall of the creek, irrespect- 
re of its own floods, wl^ch are not serious, corresponds in a modified 
egree with that of the lake at Buffalo. The difference of extremes is 
boat 4 feet. 

XFrom the upper Black Bock Harbor to the mouth of the creek the 
hip-canal has a minimum depth of 9 feet. The Black Bock ship-lock 

'si 111.94 feet by 37 feet in the clear, with a draught of 11 feet 2 inches 

the upper miter-sill, and 10 feet 2 inches over the lower miter-sill 
»t ordinary stag©. From the lock into the Niagara Kiver there is a 
Leptb of from 10.5 to 14 feet. 

The draught over the miter-sill of the lock, or 10 feet 2 inches, will, 
;h# 3 refore, be the limit of the depth to lie obtained in the creek itself. 
Ciiis depth can be obtained by dredging at a cost of 20 cents per cubic 



) 


to all appearance, of mud 








The State 







gaj*d. The material to be dredged con 
ilay, sawdust, and refuse, but there 

and branches of trees encountered 
vi<3 uals have for years used the creek 
m arterial. 

Those most interested in the navigation of the creek complain 
permanent bridges. The bridges crossing the creek are: 

(1) j Et . ie Canal Tow-path . Bridge ..Owned by the State of New York; 

at the mouth of the creek; small balance draw-bridge; span 41 feet in 
tine clear; height of lower chord above water-level 8 feet. 

(2) New York Central Railroad Bridge. . -Main line, double track; an 

iron truss skew bridge ; one span 129.5 feet long, 29 feet in width over 
all ; lower chord 16.5 feet above water-level. 

(3) Niagara Sto . .et Bridge. .Street cars, carriages, and foot passen.. 

gers; owned by city of Buffalo; combination iron truss and girder; 
SO feet 5 inches wide; 56.5 feet clear span; lower chord 16.5 feet above 
water-level. The city water main and the gas main are carried over the 
creek on a small truss connected with and on the east side of this bridge. 

(4) New York Central Railroad Bridge jBelt Line. .Single track; wooden 

trestle 380 feet long, set on piles; in the center of the channel is a light 
Warren girder span of 29 feet; lower chord of deck beams 13 feet above 
water level. 

Iron Works 


7 






wooden trestle 216 feet 


by private 
on piles; shore-ends 
water-level at center, where there is a 






feet wide, set 

above 









span. 

Grant Street Bridge .—Owned by city of Buffalo; carriage 
bridge; wooden trestle 510 feet long, 18 feet wide, supported on .piles, 
with a wooden truss of 32 feet span at 192 feet from north end; lower 
chord of span 17 feet above water level. 

(7) New York Central Railroad Bridge , Belt Line .—Single track; 
wooden trestle 331 feet long, set on piles. At 90 feet from the north end 
there is a wooden skew truss of 25 feet span ; lower side of stringers 
17 feet above water-level. At 60 feet above Grant Street Bridge there 
is a row of old piles, which are the remains of an old dam built by the 
State of New York to turn the freshets into the State ditch. The main 
of the “Jubilee Water-Works” (a private enterprise) crosses on the bot¬ 
tom of the creek, near the old dam. 

If the navigability of the creek is to be restored, the first and most 
important step would be to require the owners of the permanent bridges 
io put in draws of about 40 feet in the clear. 
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The project Ar the improvement weald then be to dredi^e a 
1 mile Ion g, 100 feet wideband 10-5 feet deep. For convenience of e 
potation, the creek and the ship-canal are dupded into sections. * 
map.) Furthermore, provision should lie made for preventing *ny«* 
dost or dredged material from being damped in the creek, and the 
of lamber mills along the banks si o Id be required to keep their las 
oat of the channel. 

In reply to circular letter sent to the different firms interested ini k 
wk, I received the following information. AH of them state tki 
their business is injured by the permanent bridges. They all state tks 
increased dock-room and facilities are needed at Buffalo, and that fe 
reopening np of Scajacnada Creek would supply that want* 

The present commerce, as far as I can learn, amounts to— 


3,000,000 feet of logs ... 
7,500,000 feet of lamber 
19,000 tons clay. 

2,000 tons brick........ 

1.000 tons coal. 
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It is claimed that if the bridges be provided with the proper draw 
and the creek dredged, the shipments, especially of lumber, iron, coal 
aud clay, will be very largely increased, and that, if the creek here 
opened to navigation, many new industries will seek its banks for loo 


tiou 


ESTIMATE, 


Dredging area A, 5,741 cubic yards, at 2© cents.. _ _ f 1,148 5l 

Dredging area B, 44,140 cubic yards at 20 cents .......................... S,r28 !► 

Dredgi ng area C, 69,814 cubic yards, at 20 cents...................... .... 13, Sfif S 

Keino v i ug 20 old piles, at $2 per pile..... —..................... If If 

Contingencies ...—....2.021$ 


m m mm mm 


» . m lit mm m t> lit. mm mm • » mm m * m m * a» m 


iqodi mm • m 


m, m m 


The whole amount can be profitably expended in one season. 
Very respectfully, your obedient servant, 

Edwd. Maguire, 
Captain of Engineer* 

The Chief of Engineers, U. S. A. 
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PRELIMINARY EXAMINATION OF SALMON RIVER, AT AND BELOW FORT 

COVINGTON, NEW YORK. 

United States Engineer Office, 

Oh w ego, A. T., October 4,1884. 

Sib : In compliance with your instructions, dated July 31,1884.1 have 
the honor to submit the following: report of the result ot an examina 
tion made by me, on the 16th and 17th ultimo, of the Salmon River at 
and below Fort Covington, N. Y.: 

The Salmon River enters the Saint Lawrence 10 or 11 miles below 
Cornwall, Canada, and about 5 miles north of the boundary line. The 
portion of the river in Canada is navigable, a regular line of small 
steamers plying daily (two steamers a day during summer) between 
Cornwall anil Dundee, at the present head of navigation of the Salmon 
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M v r er, just north of the boundary. Fort Covington 9 1 mile above 
>muriee on the’same river, and. was formerly the head of navigation. 
>uring the war of 1812 a large body of our Army wintered at Fort 
Covington, and -when they left in the spring burned their bateaus to 
>revent their falling into the enemy’s hands. Many of these bateaus, 
martially burned, sank in the river, and the obstructions caused sand 
1 i posits until the river for a mile below Fort Covington is not now navi- 
j^able by boats drawing even 4 feet. Boats drawing 6 feet can ascend 
:o Dundee, on the boundary line, in spite of the sunken bateaus. 

railroad was completed within the last year from Montreal to Fort 
Covington, and one is projected from Fort Covington to Malone, and 
thence into the iron region of the Adirondacks, but its construction is 
entirely dependent, I am informed, upon the improvement of the Salmon 
River below Fort,Covington. The object of this last road is to enable 
the west-bound grain vessels instead of returning in ballast to take at 
a» low rate some iron ore to western lake markets. At present the 6 
miles of river below Dundee cannot 








There 







exceeding 

in improving the upper part of the river beyond 
the lower part. But I should think that the commerce in¬ 
volved justified improving this small reach cf 1 mile of river so that 
whatever vessels could reach Dundee might ascend 1 mile higher so as 
to connect with the railroad at Fort Covington on American soil, pro¬ 
vided there is no rock to remove. 

The managing director of the railroad from Fort Covington to Mon¬ 
treal, whom 1 saw in the latter city, feels, confident that the Dominion 
Government will improve the lower part of the river if the United States 
undertakes the improvement of the upper part. It would 
benefit, however, if the river was navigable for vessels that can now 
reach Dundee. 

Under these circumstances, I am of opinion that this improvment m 
worthy to be made, so far as it can be without excavating rock, to the 
extent of making it navigable for all vessels that can ascend to Dundee 
or the boundary-line. 

A survey of this locality would require a careful examination for rock, 

as to ascertain to what depth the 








esti 



the cost of the sur 


ement. 

vey, maps, escc., at not to exceed $400 
As the river is not at present nav 
commerce 


best 

has been completed not 
year, and the other roads are prospective aud dependent upon the river 








Very respectfully, your obedient servant, 

Henry M. Robert, 
Lieut . Col . of Engineers 

The Chief of Engineers, U. S. A. 


SURVEY OF SALMON RIVER, AT AND BELOW FORT COVINGTON, NEW 

YORK. 

United States Engineer Office, 

Oswego, A. Y., December 31, 1884. 

Snt: I have the honor to submit the following report on the survey 
of the Salmon River, at aud below Fort Covington, N. Y., just com¬ 
pleted, uuder my direction, by Assistant Engineer L. Y„ Schermerhoru. 
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The report oj, the preliminary examination of this locality, made by 
me personally, was submitted under date of the 4th. of last October. 

Of the 5 miles of the Salmon ..Elver below Fort Covington, 1 mile lies in 
the United States anti about 4 miles in the Dominion of Canada. The 
survey developed the fact that the bars in our portion of the river were 
not probably formed by sunken bateaus, as stated in my preliminary 
report. The portion of the river in our territory, up to the railroad 
bridge in Fort Covington, is capable of being made navigable for boats 
drawing 12 feet, at an estimated cost of 154,000. But as $14,000 of 
this would be required for the 700 feet just below the railroad bridge, 
and this portion could be omitted without any serious iujury to tbe im¬ 
provement, I would propose to carry the improvement only op to Sal¬ 
mon street, in Fort Covington, which would cost, for an available depth 
of 12 feet, only $40,000. 


The width ot the channel would be to teet at the bottom, increasing to 
100 feet width at the sharp bends. 

The dredged material would have to be towed down the Salmon River 

and dumped into the Saint Lawrence in Canadiau waters, but it is pre- 
Burned that permission for this would be readily granted by the Domin¬ 
ion authorities. It is possible that it may be necessary to have the 
work done by Canadian dredges, in which case our own Government 
doubtless would remit any duties or charges on the dredging plant, just 
as is now done In case of Canadian timber imported for use in our break¬ 
waters. 

As stated in my preliminary report, the utility of this improvement 
is dependent upon the improvement of the lower part of the river out¬ 
side of our territory. At the same time there would be no reason to 
improve the lower part of the river unless the upper portion were im¬ 
proved so as to make close connection between the railroad and deep 
water. Under such circumstances it would appear more prudent, after 
au appropriation is made by our Government, to hold it until the Chief 
of Engineers is satisfied that the Canadian authorities are going to im¬ 
prove the Salmon River from the boundary line to its mouth. What¬ 
ever depth of channel they dredge we should do tbe same. 

I would then recommend tbe following project for the improvement 













ceeds that which the Chief of Engineers is satisfied is to be attained on 
the lower portion of the river. 

The cost of this project, if fully carried out, is shown in the follow¬ 
ing— 


ESTIMATE. 


Dredging 75,000 cubic yards soft clay and gravel, at 25 cents per cubic 

yard .. m m m • mmmwmmmmmmmw •••is m, m m m m m m m m m m m m m m m m m m m m m m m m m m m « • m ........ |10,75O 

Dredging 33,000 cubic yards clay mixed with stones, at SO cents per cubic 

yard..........-..... 16,000 

Superintendence and contingencies .............................._...... 5,250 


Total. 


40.000 
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To obtain the preliminary depth of 9 feet will cost just one-half this 
sum, or $20,000. 

There is forwarded herewith the report and map of the survey made 
*>y Assistant Engineer L. Y. Schernierhorn. 

Very respectfully, your obedient servant, 


Henry M. Robert, 
Lieut. CM . of Engineers , 


The Chief of Engineers, U. >S. A. 


REPORT OF MR. L. Y. SCHERMERHORN ASSISTANT ENGINEER. 


United States Engineer Office, 

December 30, 1884. 

survey of the Sail 





New 
York and 

Canada. 

The Salmon River heads in the Adirondack Mountains, about 35 miles southeast 
from Fort Covington, and discharges iuto the Saint Lawreuce River. The distance 
by river from Fort Covington to tne Saint Lawrence is about 5 miles, of which dis¬ 
tance about 1 mile lies in the United States and the remaining 4 miles in Canada. 
The survey extended from the lower highway bridge at Fort Covington to the bound¬ 
ary line between the United States and Canada, or a distance by river of 5,900 feet. 

The Salmon River and its affluents drain a water-shed of about 450 square miles, 
and furnish valuable water-power from dams at Malone, Brusbton, and Fort Coving¬ 
ton. Below Fort Covington the river is in ordinary stages practically slack water, 
and variations in its level are dependent upon the Saint Lawrence River. In freshete 
its banks are quickly filled, lint the mountainous character and small area of its 
water-shed render such freshets of but short duration. At the breaking up of ice in 
the spring, ice gorges are formed just below Fort Covington, at the confluence of the 
Little Salmon. The banks of the river are exceedingly stable, and not a single in¬ 
stance of a caving or denuded bank occurs. The river bed consists of blue clay, both 
free from and mixed with stone, as shown on the profile in the accompanying map. 
Borings were made at frequent intervals, and in the parts of the river bed marked 
“ blue clay ” the bottom was quite soft, and the iron rods could be forced to the in¬ 
dicated depth with great ease. In the parts marked “ clay and stone,” the iron barn 
required heavy driving, but the resistance encountered was more due to stone than to 
the hardness of the clay with which the stones were associated. The freedom of the 
river bed from sand results from the stable character of its banks and bed, aided by 
the many mill-dams above Fort Covington, which, acting as settling basins, arrest 
material which otherwise would be carried to the lower reaches of tbe river. 




that 328 bateanx, used for trans- 
were burned at Fort Covington. It is locally reported that the remains of 
these boats are scattered on tbe river bottom at and below Fort Covington, and that 
the existing obstructions in the river are sand-bars and d4bris gathered about the 
hulks of the bateaux. No remains of these bateaux could he found during the sur¬ 
vey, and the frequent borings failed to develop their existence below the river bed. 
These facts, taken in connection with the general absence of sand in the river bed, 
suggests an error in the local theory of the formation of the obstruction found in the 
river. There may be more manifest evidences of the wrecks of the bateaux and 
the formation of sand-bars in the Canadian part of the river, and it is possible that 
an exhaustive examination of the river between Fort Covington and the boundary 
line might develop some evidences of these bateaux, but enough is known to permit 
the statement that between Fort Covington and the boundary Tine the remains of the 
bateanx do not form an important part of the obstructions. 

The recently completed United States and Canadian Railroad, which extends from 
Fort Covington northeasterly to the boundary line, connects Fort Covington with the 
railroad systems of Canada and the United States by branches of the Canada Grand 
Trunk Railroad, one connection reaching Montreal and another Rouse’s Point, If, T, 
An extension of the railroad from Fort Covington westward to Norwood is in process 
of construction; this extension will connect the previously described railroad linen 
with the western connections of the Rome, Watertown and Ogden burg Railroad. 

144 ENG 
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With the improvement of the Salmon River it is proposed to make Fort Coviogtn 
a point of distribution by rail of coal received by winter transit, and ■fesr’ 
wiiter shipment of iron ore from the mines of Northern New York. These 
together with the agricultural products of a productive belt of country tributary 
such water and rail facilities, will, it is thought, make Fort Covington an iiunpoTt—t 
receiving and distributing point, and justify the expenditure by the National Gov¬ 
ernment of the amount required to make the Salmon River navigable between Fat 
Covington and the boundary line. The improvement of the Salmon River betwiiiii 
Fort Covington and the New York State line is only a part of the work necessary to per¬ 
mit the utilization of the foregoing described plan of water coma micatio since uist 

C rt of the river within the Dominion of Canada (about 4 miles) would require aim- 
improvement to perfect the scheme anticipated by the promoters of this work. 
Some years ago the Canadian Government deepened, by dredging, the channel ever 
some of the worst bars below the boundary line, and a small amount of commerce 
passes over that part of the river. 

It is stated by parties interested in the general improvement of the Salmon River 
that the Canadian Government is ready to undertake the improvement of the river 
within their borders if that part of the river between Fort Covington and the bound¬ 
ary line is to be improved by the United States. 

The general plan of improvement herein suggested is the formation of a dredged 
channel, 75 feet wide at bottom, with an available depth of 9 feet at low water, ex¬ 
tending from the boundary line to the vicinity of the railroad bridge crossing at Fori 
Covington. After the completion of the above improvement, if the future develop¬ 
ment of the commerce of the river should indicate the necessity for a greater depth, 
the channel could be deepened to an available draught of 12 feet at low water. 

It is probable that the full benefit of the improvement would obtain if inabMuj of 
the dredged channel being carried to the railroad bridge, it were stopped at a point 
abreast of Salmon street. Either plan would allow of sufficient river front for rail¬ 
road and dock facilities. 

In the following estimates the respective cost of the several plans herein stated are 
given. At two points the curvature of the river is so great that the channel width 
should be increased to 100 feet for a short distance, as shown on the accompanying: 
map. 

BBTIMA'IE. 

For a dredged channel about 5,000 feet in. length, extending from the boundary tine 
to' the railroad bridge, 75 feet in width except at bends, and 9 feet available depth ml 
low water, the estimated quantities and cost would be as follows: 

55,000 cubic yard# mud, soft clay, usd gravel, at 25 cents..$13,750 

18,000 cubic yards clay, mixed with stones, at 50 cents........ 9,000 

Contingencies........................ ......................... 5,SIS® 


Aggre 
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§ 13,750 

9,000 

4,950 

97,000 


the same length and width of channel, dredged to an available depth 
low water, the estimated quantities and cost would be as follows: 
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^ ^ .ravel, $tt 1^5 cents................... ^250 
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For a dredged channel about 4,300 feet in length, extending from the boundary line 
to ii point abreast of Salmon street in Fort Covington, 75 feet in width except attends, 
9 feet available depth at low water, the estimate would be as follows: 

i 

40,000 cubic yards mud,soft clay,and gravel, at 25 cents...... $10,000 

13,000 cubic yards clay, mixed with stones, at 50 cents.. 6,500 

Contingencies............ 3,600 


Aggregate 


m m m «■» 


«■ m • * m 


m m m m m m m m m m m 


.... 


For the same length and width of channel dredged to an available depth of 12 fat 
at low water, the estimate would be as follows: 

75,000 cubic yard mud, soft clay, and gravel, at 25 cents .................. $18,750 

32,000 cubic yards clay, mixed with stones, at 50 cents................... .. 16, 000 

Contingencies ............. 6,260 


Aggregate 


• • 


40,000 
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estimates the depth of tired 



has been assumed hub 1 foot greater 


In the foregoing estimates in© oepu oi areaging ias Deem fineumea as i loot |BfiniR»! 
tliiuEin the depth of the channel to be made avai able, and 25 per cent, has been melded to- 
place measurement to nudiiee the quantities to scow measurement. In the calcula¬ 
tion of quantities the aide slopes' were assumed at 2 horizontal to 1 vertical. All 
depths on the accompanying' in up are reduced to the stage of water in Salmon liver 
corresponding ‘to the stage of the Saint Lawrence with the gauge at Ogdensbnrg read¬ 
ing aero. This reduction to low water agreed closely with information obtained at 
Fort Covington as to the low-water stage of the river. The low-water stage of the 
Salmon Elver, herein referred to, is a plane 4.7 feet below the top of timber on D. EL 
Denneen’s dock, near its northeastern corner. 

The material removed from the river-bed in the formation of the channels should 
be placed in dump scows and towed to deep water in the Saint Lawrence. To cast 
the material over on each side of the channel would quickly result in the soft materia) 
sliding back into the channel and obliterating the improvement made. 

tory respectfully, your obedient servant, 

L. Y« SCHERMERHORN, 

Assistant Engineer . 

Henry M. Robert 
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PRELIMINARY EXAMINATION OF MOUTH OF SALMON RIVER, ON LAKE 
ONTARIO, NEW YORK, WITH A VIEW TO MAKING A HARBOR OF REF¬ 
UGE, ETC. 

United States Engineer Office, 

Philadelphia , Pa., February 7,1885. 

Sir: In compliance with your instructions, dated July 31, 1884,1 
have the honor to submit the following report of the result of an ex¬ 
amination made by me on the 15th of September, 1884, of the “ month 
of Salmon Biver, and the inner natural harbor thereat, onLake Ontario, 
lew York, with, a view of making a harbor of reftoge for vessels in dis¬ 
tress and tor purposes of commerce and navigation, New York.” 

Salmon Biver enters Lake Ontario about 20 miles east of Oswego r 
and Port Ontario is about 1 mile up the river. 

Lieut. B. 0. Smead, U. S. Army, September 20,1836, made a report 
upon this subject, which is quite liberally quoted from by Colonel Blunt 
pp. 290 and 292JReport of the Chief of Engineers, 1868). November 30 r 

Blunt reports fully upon the whole subject (pp. 289^-293* 
Engineers, 1868). January 7,1871, Lieut. B. D. Greene 

Biver (pp. 252 and 253, Bepo^ of the Chief^of Engineers, 1871) $ and 
Maj. John M. Wilson, in his annual report for 1871, expresses his views 
of the case (p. 251, Beport of the Chief of Engineers, 1871). 

These reports exhaust the subject, and show that this locality has 
been already surveyed by the Government with a view to improvement* 
The last survey was made in 1870, by Lieut. B. D. Greene, Corps of 
Engineers, from whose report I extract the following: 

The village of Port Ontario, from which the port of entry derives its name, is situ* 
ated upon the west bank of Salmon River, about 1 mile from its mouth. If consists 
of one storehouse, one store, one tavern, and six houses. Its only business is the 
receipt of a small quantity of lumber (ties and posts). 

The river below Port Ontario, excepting immediately at its month, is of sufficient 
depth, with a smn.ll amount of dredging, to admit Teasels of any claiiiii. 

The village named Selkirk, at the month of the river. and upon its east bank, con¬ 
sists of a tavern and three bonnes, including the old light-house. This village has 
no Ibnsiness whatever, In fact, beyond the result of the natural process of decay. I 
think no change can be reported in either village since Colonel Blunt’s report of 1867,. 

' SmeadV 



or even Lieutenant 


of 183. 
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Salmon River is of considerable magnitude for mamy miles above its mouth, asd 
flows through a heavily-timbered section of country. Most- of its timber, however,!* 


shipped by the railroa 




crosses it near Pulaski, 5 miles from its month. 


It scarcely seems reasonable that there is any urgent necessity for a harbor of refage 
here, although two vessels were lost here last fall. A light kept here to warn vessels 
away would certainly be of advantage. 

Mexico Bay, as the angle at the eastern end of Lake Ontario is called, is a danger 
ous place for vessels in a storm. A light which would lead them to avoid it would 
isiive many; while, on the other hand, a harbor would save many of those irhieh 
might unavoidably be driven into the bay. 

m 

Lieut. Col. John M. Wilson, in his annual report of 1871, in referring 
to this improvement, says: 


There seems to be no urgent, necessity for a harbor of 
id Sackett’s Harbor being within reasonable distance. 


place, Oswego 


these surveys and reports were made ; and, on account of the increased 
draught of the vessels, a harbor of refuge to day would cost probably 
double what it would have cost in 1871, when the latest of these reports 

was made. Then Port Ontario, on the Salmon Rh.er, a mile from its 

mouth, was of enough importance to be a port of entry, which it ceased 
to be some eight years ago. The railroads have entirely destroyed the 
prospects of the mouth of Salmon River as a shipping port. At pres¬ 
ent there is practically no commerce, a few fishing boats appearing to 

be the only.vessels frequenting the harbor. Larger vessels could not 

enter the river at present; and I could not see or hear of any evidence 
that the improvement of the mouth of the river would make a port of 
any commercial importance. 

Oswego Harbor, within 20 miles, on the one hand, and Sackett’s 
Harbor, within 25 miles, on the oilier, seem to render unnecessary a 
harbor of refuge at this point, though of course every additional harbor 

is a convenience. 

The cost of making the harbor serviceable has an important bearing 
on the question as to whether it is worthy of improvement. If a serv¬ 
iceable harbor of refuge could be made at this locality for $20,000,1 
think the improvement should be made, but if it were to cost $200,000 
I would ..link the improvement unworthy of being made. 




planned on that basis instead of for 10 feet draught, as in the previous 
estimates for this harbor. This would require 4 feet greater depth of 
dredging, and would require the piers to extend out into water 4 feet 
deeper. A rough estimate, made on the spot, with the help of the map 
of the survey of 1870, convinced me that a harbor of refuge adapted to 
the requirements of modern vessels, as they will be when the enlarge- 

ment of the.Welland Canal is completed^ could not be constructed.at 

the mouth of the Salmon River for anything less than $300,000, and it 
might cost much mord. I cannot learn of anything to justify such an 
expenditure. 

For the reasons givei.. it is my opinion that the “ mouth of Salmon 

River,and the inner natural harbor thereat, on Lake Ontario” is not 
worthy of improvement. 

Very respectfully, your obedient servant, 

Henry M. Robert, 

Lieut OoL qf Engineers. 

The Chief of Engineers, U S. A. 
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IMPROVEMENT OF OGDENSBURG HARBOR ON THE RIVER SAINT LAW¬ 
RENCE; OF HARBORS ON LAKE CHAMPLAIN, AND OF GRASS AND 
TICONDEROGA RIVERS, NEW YORK, AND OF OTTER CREEK, VERMONT# 
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IN CHARGE , 










1. Ogdensburg Harbor, New York. 

2. Grass River at Masseoa, New York. 

3. Breakwater at .Rouse’s Point, Lake 

Champlain, New York. 

4. Swanton Harbor, Vermont. 



6 . 

7. 


Plat.tsburg Harbor, New 
Burlington Harbor, Vermont. 
Otter Creek, Vermont. 
Ticouderoga River, New York 


* 


EXAMINATIONS AND SURVEYS,, 


SI Whitehall Harbor, New York. 
Lake Champlain at Four Channels, 



11. Month of the Saranac River 
burg, New York, 
aquam Bay, Swanton, Ver 




United States Engineer Office 



Burlington , Ft., July 25, 1885. 

ave the honor to transmit herewith annual reports of 
works in my charge for part of the fiscal year ending 











O O i 


IMPROVEMENT OF OGDENSBURG HARBOR, NEW YORK. 

A project was formed for this improvement by a Board of Engineer 
Officers in 1868, which provided for dredging the channel of the Oswe- 
gatchie River below the bridge, deepening the channels along the city 
front on the Saint Lawrence River and across the bar northeast of the 
light house, and the construction of pile piers to prevent the water of 
the Oswcsgatchie spreading over the bar, or shoal, between these chan¬ 
nels. 
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The pile-work was only recount mended in the event of the water of tie 
Oswegatchie not following the lines of the deepened channels after the 
dredging had been completed. 

Operation® were carried on successfully, id the dredging, as pro- 
vided for in the project, was completed in 1876. The piling was found 
unnecessary; consequently operations had been confined to dredging in 
the channels, which were left in good condition. 

There was a suspension of operatic s four a few years after the com¬ 
pletion of the project of 1868. A resurvey of the harbor was orderac! 
in 1879, which being made in 1880, showed that there had been con¬ 
siderable shoaling of the channels during these four years of inactivity, 
and, furthermore, that the obstructions found in the channels were 
mainly due to sawdust and other waste products of saw-mils, which 
had been thrown into the Oswegatcliie River in violation of local regu¬ 
lations forbidding it. The same nuisance existed daring a part of the 
time when the channels were being improved, and gave rise to a cor¬ 
respondence between the officer in charge of the work and the city 
officials as early as 1871, at which time an attempt was being made by 
the mill-owners to cause a repeal of an ordinance prohibiting them 
from depositing their mill refuse in the river. Instead of the repeal 
being effected, the correspondence caused the city officials to bring 
suit against the offenders, and in a general term of the Supreme Court 
of the State of Hew Tork judgment was obtained against them to the 
amount of $500. Small as this judgment was in comparison with the 
damage to the channels, I am informed, it was never enforced; con¬ 
sequently the injury continues in defiance of law. 

The amount of the damage or shoaling, as shown by the survey of 

1.880, was 40,000 cubic yards, which it was estimated would cost $12,- 

000 to remove, so as to place the channel in good condition again. 

The estimated cost of the original project was $175,000, and there 
had been expended up to 1880, exclusive of $3,000 for a survey in 1852, 
#107,000, leaving $68,000 still due the general improvement, owing to 
the piling estimated for in the project not being required. 

In 1882 it was recommended that the harbor be prepared for the ad¬ 
mission of the largest vessels which will be able to pass the Welland 
Canal when completed, at an estimated cost of $76,000, as follows: 


feet, 


per yard * m m m m m • * m m • m m m • • * « m m m m * • « m m • • m • m m m m • m • 

Inside and below bridge: 

Near Rome, Watertown and Ogdensbnrg Railroad Wh 
p 300 feet by 3 feet, 40,000yards, at 40 oents per yard... 
Oswegatchie month, 1,000 feet by 300 feet by 1.8 feet 

cents per yard • • m m • • m m m m • m m m m m m <m m ■ m m m m • m m m m m m m m m m m m m m 

Channel along city front, 7,200 feet by 150 feet by 4 fe< 

20 cents per yard t ® § m m m m ■ m • m m m m m m m m- m w • • m 


m m m m m m m m m 


m m m m m m 


yards, 







m m m 




at 20 




m m m m m 


160,000 yards, 


• • • 


32,000 


Total 


m m m m m m m m m m 


76,000 


This estimate was intended to provide for a depth of 15 feet in the 
channels and 16 feet over the outer bar. 

By an act approved August 2, 1882,1)10,000 were appropriated for 
this work, and operations were resumed that year, being directed to¬ 
wards the completion of the above modified project. 

The first contract indicated, however, that the prices to be paid for 
the dredging should be increased above those given in the estimate, 
since the lowest price bid for the work as comprehended in that con¬ 
tract, and being along the city-front channel, was 22 cents per cubic 
yard. 
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Furthermore, a survey made in August, 1884, with borings, showed 
that hard clay and bowlders are to be encountered at depths of 14 
to 24 feet in the Oswegatchie Channel, and at 12 to 17 feet depths in 
the city-front channel; consequently the contract made for this work, 

dated August 26, 1,884 provides that ..lardpan, indurated or bowlder 

clay, or bowlders larger than 10 cubic feet, shall be paid for at the rate 
of 49§ cents per cubic yard, and ordinary material at the rate of 19f 
cents per cubic yard. 

It would seem, therefore, that the estimate under the modified project 
should be increased in the last item—that for the channel along the 

city front.to 40 cents per yard, and the entire estimate to $108,000, 

instead of $76,(N[)0. 

I can see no good reason why this item for the city.front channel 

should not be omitted from the estimate, since private and incorporate 
enterprise should, it seems to me, extend the channels along the city 

front, as the necessities of their business may require, after the Govern. 

deep water in 
these respective 

entrances. 

to $44,000, and 10 per centnm for contingencies, or $48,400. 

Operations thus far completed under the modified project were carried 

on under contracts dated December 13,31,888, and.August 26,1884, D.u. 

der the first, the lower channel was completed so as to afford 15 feet 
of water from the Saint Lawrence River to the vicinity of the Central 
Vermont Railroad Wharves, being nearest that entrance, and under the 

eecond contract a good channel affording depths of 15 to 31.6 feet has 

been secured from the Saint Law to the vicinity of the Rome, 

Watertown and Ogdensburg Railroad Wharves and the ferry landing, 
they oeing the nearest to the /upper entrance. 

There were 35,345 cubic yards removed under the first contract, at 
a cost, including contingencies, of $9,516.72; and under the second, 
194 cubic yards were removed, at a cost of f 11,113.81, inclusive of 
contingencies. 

Under the existing project, w hich contemplates the removal of about 

300,000 cubic yards, there remain some 215,461 cubic yards yet to be re. 

moved, mostly in the city front channel. 

There are $35,000 asked for this 









pended dnrin 
in 

Should the improvement of this 

the harbor, then 123 
work. 

Money statement . 

Jtily 1, 1884, am unt available.,..... 

Amount appropriated by act approved July 5, 1884., 




be omitted from 
would be sufficient 


in dredgin 
followed. 

scheme 
the com- 




m m m m m 


mm mm 


uly 1, 1885, amount expended daring fiscal year, exclusive of 

outstanding liabilities July 1, 1884... 

inly 1, 1885, outstanding liabilities.......................... 


$489 28 
15,000 00 

15,489 88 


|9,432 04 
1,680 87 


11,113 81 


July 1, 1885, amount available_.................... ................. 4,375 47 


Amount (estimated) required for completion of existing project.. ...... 83,000 0© 

Amount that can be profitably expended in fiscal year ending J nne 30,1887 I;©, 000 00 
Submitted in compliance with requirements of sectiou 2 of river and 
harbor acts of 1866 ami 18;>7, 
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COMMERCIAL STATISTICS. 


Name of harbor,,, Ogdensburg, N. Y. 
Collection district, Oswegatchie, N. Y. 
Nearest light-house, Ogdensburg, N. Y. 


departures of vessels during the year ending December 31, 1884. 


Arrivals. 


Description. 


Number. Tonnage, i Number. 



Steamers. 

Sailing vessels 








m m m m * 


• m m • 


a a • * 


718 

555 


154,771 

01,445 


654 

531 


is*, e 

82,167 


• • * i> * • 




m • m 


« ■ ■ ■ a 




Value of exports 


• MS! SSSi Mil 


MM m <m m m m • • • • • » m * » * * *» * 


» • m 


a «■ « • * m « * * m • m m 



NATURE AND AMOUNTS OF IMPORT! 

Lumber and timber, feet, B. M 
General merchandise, tons. 


DECEMBER 


1884. 


Ml • MU' <m m out idui 'in « m m 


• m » loon 


» ... 


MS' • UOOI * MU '• M» 10001 W 1 OO 1 * Mu 


• non. 'ODoi m » "nil, oo. 


4 3, 359 ,661 
10,9* 


NATURE AND AMOUNTS 


General 


EXPORTS DURING THE YEAR ENDING DECEMBER 31. 1884. 



• * * «®f "» '» 






Tbeabove information was obtained through the kiuduessof the collectorof customs. 


OOa 


IMPROVEMENT 



GRASS RIVER AT MASSENA, NEW YORK 


W 

There have been no operations under the above head during the fiscal 
>ar. ..... , ^ C' f t 


The projec 
Engineers, 1 
of a channel 
tance of a bo 









































as 



Excavation at Rapids, 2,000 cubic yards, at $4 per yard . $8,000 

Excavation at Haskell’s Wharf, 1,500 cubic yards, at $1 per yard. 1,500 

Excavation at other points, 3,000 cubic yards, at 50 cents per yard... 1,500 

Contingencies, &c ........ 1,000 

Total .............. ... ... 12,000 

Under an appropriation of 13,000 for this work, proposals were in¬ 
vited in April, 1883, for the removal of 2,000 cubic yards of the obstruct¬ 
ing material at Rapids, the first item as above, and in response only 
one bid was received, at the rate of $6 per cubic yard. It was evident, 
therefore, that it would cost $12,000 to make the improvement at that 

point, and that the funds available were only sufficient to remove one. 

fourth of that single obstruction. As no benefit could arise from the 
work unless completed, and as the work could be carried on more 
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economically when the improvement of at least one place could be com¬ 
pleted in one season’s operations, an additional appropriation of $9,000 
wii*'asked for and no further action has 'been taken since. 

The balance of the appropriation, after paying the cost of the adver¬ 
tising, .&c., amounts to $2,948.60, which is now to the credit of the im¬ 
provement. 

In case additional funds become available for this work, it is ex¬ 
pected to apply them in accordance with the original project, and the 

operations carried on would be dredging. 

# • 


Money statement 



m m m m 


m m m m m m m mm 


m m m • 


• • • • 



1884, amount available 

1885, amount available 
(estimated) required for completion 
that can be profitably expended in fiscal year 

compliance with 
of 1866 and 1867. 


m m m 


m m m m 



m m m 


m m m 



|2 t 948 fill) 
2,948 60 
16,000 CIO 
00 






COMMERCIAL 



Name of river, Grass River (at Massena), New 
Collection district, Oswegatchie, New York. 

Arrivals and departures flaring the year ending December 31,1884: Four steamers, 
tonnage 200. Revenue from customs, $877.07. Value of imports, $4,519; character 
of imports, lumber; amount, 5,010 feet, board measure. Character and value of ex¬ 
ports, thirteen horsoB, $1,695. 


o O 3. 




BREAKWATER AT ROUSE 

Ho operations were carried on under the above head during the fis¬ 
cal year. The location and plan of construction for this improvement, 
as recommended by the Board of Engineers, has been approved. 
Estimates of cost, drawing, and specifications, covering the construc- 
of 800 linear feet (the shore section), were prepared and submitted 
: approval just at the close of the fiscal year. 

ork, it is expected that they will 
be applied under the approved project, which contemplates the con¬ 











vince of about 

breakwater is placed at $110,000. The amount appropriated for this 
work, $35,000, has been drawn upon slightly to meet certain incidental 
expenses connected with the preparation of the project, office expenses, 
&c. My predecessor expended 1792.22, and I have expended $229.61 
during the fiscal year. 

The commercial statistics during the year ending December 31, 1884, 
could not be furnished by the collector of customs, on account of sick¬ 
ness in his clerical force. Quoting from the statement presented in con¬ 
nection with the preliminary examination and report (see Report of 
Chief of Engineers, 1884, page 2172) it is as follows: 

The local trade of the harbor at Rouse’s Point is not very great; the receipts and 
shipments last year amounting to about 29,000 tons, involving the employment of 
about 225 lake vessels; but the harbor itself is a very important one, as all the water 
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traffic between Lake Champlain and Canada passes through it, every veeael eatnai 
or leaving the lake being required to report to the custom-house at t hi s point Ht 
commerce is very great, the value of the imports and export® last year tow 
14,490.305, will ilii the import da It amounted to 1719.398. The number of mtm 


$4,490,305, while the import dnties amounted to $719,398, The Darnkf iq{ iw 
iiiiiecll in carrying these imports and experts was 3,720. Including: also those ©n| 
in tit© loeiil. trade of the port, the whole number of vciiiBiiisil^ that made use of this hn- 
tior last year was 3,945, 


Money statement. 


Amount app 


by net a 


approved 
ed diiiiiiiii' 


July 5 r lJ0l84 


.. $35,000ft 


July 1, 1885, amount expended during,fiscal year... 1,OH 'ill 

July 1, 1885, amount available......... 33.974 E 


Amount (estimated) required for completion of existing prelect.. 

Amount that can be profitably expended in fiscal year ending Jane 30, 
Submitted in compliance with requirements of section 2" of riva 


harbor acts of 


mpiu 

1866 


and 1867. 


.... 110,00011 

. 

and 




United States Engineer Offick, 

Oswego, W. Y, January 7,1885. 

Sir : 1 have the honor to submit the following report of the survey 
made last October for the purpose of determining upon the best loca¬ 
tion and plan for the breakwater at Rouse’s Point on Lake Champlain, 
Few York, together with a plan and estimate for the breakwater. 

During the summer, while on Lake Ohamplain, I took advantage of 
the opportunity to talk with some of the best pilots and masters of 
vessels on the lake, in reference to the location of the breakwater that 
would be most convenient for protecting and handling tows.Practi¬ 

cally all the commerce of Lake Champlain Is carried on with tors of 
canal-boats averaging about 13, while occasionally reaching 40. 

As a result of this 1 came to the conclusion that a shorter breakwater 
in mid-channel, so that tows could pass either side, would be more use¬ 
ful than a louger breakwater projecting from the shore. The natural 
location of such a breakwater would be on a line parallel to that con¬ 
necting Stony Point and Windmill Point, and far enough (say, 1,000 feet) 
north of this later line to prevent the reflected waves from Stony Point 
getting behind the breakwater. Accordingly 1 directed careful sound- 

10 g feet of water*from the line joining Stony and Windmill points, 1,500 

Point. ^ 

The borings developed the fact that the bottom of the lake iu this 
locality is generally soft mud, or soft clay, resting on a very hard bot¬ 
tom, appearing to Assistant Engineer Judson, who conducted the sur¬ 
vey, to be either hardpan or soft rock. On the line 1,000 feet north of 
the line connecting Stony Point and Windmill Point the soft mud 
reaches a maximum depth of 14 feet, and averages over the proper po¬ 
sition of the breakwater about 9 feet, making the average depth of the 
hard bottom at extreme low water 26 feet. On a line 750 feet south of 
this, though the water averages only 2 feet less, all the depth to the 
hard bottom is 7 feet less, reducing very much the expense of a break¬ 
water on this line. To prevent the western end from being flanked bv 
the reflected waves from Stony Point, the western half of the break¬ 
water should be deflected so that the two arms would make an angle of 
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L35 degrees. As a channel of about 400 feet width should be left on 
either side between the ends of the breakwater and the 12-foot curve, 
bhe breakwater on 'this location should not exceed 1,600 % feet in length. 

The direction of the channel and the line of the longest reach of the 
seas are practically coincident and nearly bisect the angle made by the 
two arms of the proposed breakwater. The longest reach of the waves 

this point does not exceed 6 miles, and consequently.they must be 

quite superficial. But the ice might occasionally overturn or destroy 
" ny light structure that would afford ample protection from the waves. 
The old breakwater at Swanton, Vt., though made of very heavy cribs, 

overturned it is said by one of these ice thrusts. 

After a careful consideration of the subject I am of opinion that for 
this locality it is better to construct the breakwater of random stone 
with a thickness of about 50 feet at extreme low water. The large size 

the surface down to about 6 feet below low water on 

exceed 











extreme 


expecting the waves 
but little damage to 

But to make it still more effective against the ice it 
be found advisable to advance the salient angle, say 50 feet, by 
depositing stone in front of it so as to make an efficient ice-breaker. 

Even if the ice shaved off the top it would be an inexpensive matter 
to restore the work, while In the case of cribs the damage would be 
very serious. 

To allow boats to tie to the breakwater, I would propose to place 
piles as frequently as every 50 feet, which would in fact be almost 
necessary for use in constructing the breakwater. These piles could 
not easily be driven into the hardpan, but they could be weighted 
down until surrounded with sufficient stone to hold them. 

In constructing the breakwater I should at first make a cross-section 
similar to the following, modifying it however as the work went on, if 
it seemed advisable: 



Section- of JPropooeH JtreaJutreiier. 


The waves would doubtless alter these slopes eventually, and it is 
possible that additional stone would be required. To be on the safe 
side, I would consider the soft mud as water, estimate the stone at 91 
per cubic yard, and make a liberal allowance for contingencies. Upon 
this basis I would estimate the breakwater to cost $75 per linear foot, 
net, or #120,000 for the 1,600 feet required, to which should be added 
120,000 for contingencies and superintendence, givinga total of 1140,000. 

This estimate happens to be the same as submitted by me November 
1,1883, for a breakwater 2,000 feet long projecting from Stony Point. 
That plan was submitted, as stated therein, without any knowledge of 
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the bottom. The recent survey shows that the soft mad on that fiat 
averages over 6 feet. As stated in that report, “the exact location 
other details should be decided only after a careful survey, with borinsL 

of the locality J 9 A .fter such a survey I now submit the above plan a§ 

in my judgment best meeting the needs of commerce at the minimim 
of expense. There are forwarded herewith a report and map* of xht 
survey made by Assistant Engineer William P. Judson. 

Very respectfully, your obedient servant, 

Henry M. Robert. 

Lieut . GoL of Engi 

The Chief of Engineers, IT. S. A. 


EXPORT OP Mil, 







10 , 
of Rosar' 


Colonel : I have the 
Point Harbor, New York. 

This harbor is situated at the outlet of Lake Champlain, 2 miles sooth from fhe 
boundary line between the United States and Canada. It forms the head of the iirer 
Richelieu or Saint John, which connects Lake Champlain with the river Saint Law- 
rence. 

The survey was made between September 30 and October 10,1884, and the map*of 
it, which is herewith submitted, shows the area which is to he sheltered by the pro¬ 
posed. breakwater. This area is limited on the south by Stony Poiut., upon the New 
York shore, and by Windmill Point, upon the Vermont shore, which points separate 
the harbor from the open lake. It extends on the north to Fort Montgomery, which 
commands the passage of the river Richelieu. The area thus limited is about I milt 

t 2f miles long. Midway of this area the harbor is crossed by two lines of 
piers, which carry the tracks of the Central Vermont and the Portland mud 
Ogdensburg railroads. Draw-bridges are built in them© piers for the passage of ves¬ 
sels. The custom-house is located at the draw-bridges, and all vessels and tows of 
barges and canal-boats are required to stop here in passing for the necessary custom¬ 
house inspection and clearance. Nearly the entire commerce of Lake Champlain goes 
through this passage, and the purpose of the proposed breakwater is to shelter tows 
and vessels while passing through these draw-bridges, and to afford them a sheltered 
anchorage while detained by heavy weather. 

The local interests aud business of Rouse’s Point itself are insignificant and «lo 
not justify any expenditure by the Government, so that the needs of through com¬ 
merce ouly should be considered in locating the proposed work 
The harbor to be sheltered is open to the south only, the 




work are the ice* 

the har- 
however, to modify 

the work where the bottom is of the most favorable charac¬ 
ter, and where the least ice-thrust, is to be met. Careful inquiries were made as to 
the frequency and force of ice-thrusts. They are said to be of rare occurrence, as the 
entire lake freezes 2 to 3 feet thick, and the ice usually rots in the March sun before 
any movement takes place, and ©veil then the anchorage of the inlands and projecting 
points generally limits the movement to a few yards. Thrusts do occur, however, at 
intervals of ten to twenty years, of sufficient force to crowd the solid ice ashore, 
W to 50 feet beyond high-water line, ami to wreck weak and rotten structures that 
lire within its reach. The indications are that the force is to be seriously considered, 
but that it can be provided against. 

The breakwater should be located somewhat within the points, rather than upon 
the line joining them, so that the weight of a large ice-hold moving from the opes 


Map omitted. 
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Ixe into the harbor would be received and expended upon the points, and the lield 
ms be stopped before reacliiug the breakwater. The thrust of such portions as 
ight pass the points, and of smaller fields which might drift between them, would 
b met by making the breakwater on a broken line with the apex toward the lake, 
ud also by slopiug its exposed face. Lines of soundings and borings located parallel 
r itb the line joining the point show'the leastdepth to the hard bottom exists on the 
ne 750 feet within the points, or northward from the line joining them. 

Tlie survey also shows that there are two channels into the harbor, with a middle 
;round having 11 feet depth at extreme low-water level. A detached breakwater 
,000 feet long and located midway in the entrance will give the desired shelter, and 
f the apex at its center is located on this middle ground channels 400 feet wide, with 
,2 to 14 feet depth at extreme low-water level, will be left at each end. The inaxi- 
nuin draught to be provided for is 10 feet, though the barges and canal-boats draw 
jut 6 feet. The channel now most used is the one nearest Windmill Point, but it 
will be well to leave both open. 

The bottom in the entrance to the harbor consists of a very soft deposit of mud and 
of clay, having in some places a thin layer of gravel over it. Special care was taken 
to determine tne depth and character of this deposit, and of the underlying hard 
stratum, which last proved to be hardpan or soft rock throughout. 

In addition to borings to the hard substratum, measurements were made upon the 
proposed line of the breakwater, to determine the limit of the actual sustaining power 
of tne soft material per square foot of area. The results are given in a table upon 
•fhe map, and show a gradual increase in strength from 203 pounds per square foot of 
area near the west end of the proposed location to 5,500 pounds per square foot near 
the east end. These weights will sink a square foot of base 2 feet into the bottom in 
live minutes. In portions of the entrance this soft deposit was found to be 17 feet 
thick, but on the proposed line the maximum thickness is 7 feet, and the mean 5 
feet. At each point examined the character of the soft material was found to be uni¬ 
form from top to bottom. It may therefore be assumed that any structure will settle 
through this soft deposit to the hard substratum. The maximum depth to it on the 
proposed line is 26 feet, and the mean depth 22 feet. 

The absence of any heavy sea and the abundance of stone in the vicinity seem to 
favor the use of random stone-work for the construction of the breakwater. 

Detailed plans and estimates for such a structure are herewith submitted. 


7S' 



ESTIMATE OF COST PER LINEAR FOOT. 


40 cubic yards small stone, 12 pounds to 100 pounds each, at 70 cents.$28 00 

5 cubic yards blocks of stone, 10 cubic feet or more each, at $3. 15 00 

1 hard-wood pile, oak, beech, maple, or elm, 30 linear feet, at 15 cents. 4 50 

Driving one pile (to be placed 1 foot apart in each row). 2 00 

60 feet B. M. 12 by 12 inch pine ties (ties to be on alternate piles), 20 feet 

B.M. 4 by 12 inch pine plank for shutters (on harbor face), at $30. 2 40 

10 feet B. M. 6 by 10 inch oak stringers, at $50. 50 

30 pounds iron screw-bolts and straps, at 5 cents. 1 50 

Contingencies, 25 per cent. 13 10 

Cost per linear foot. 67 00 

9 


Estimate of cost per 2,000 linear feet. 134,000 
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It consists of a nucleus formed of two parallel lines of piles conver thf rtap 

tic d together and standing in the center of a mass of random stone. This mam eaa 
sists oi stone of the ordinary size osed for crib filling, up to a depth of 6 feet efe 
extreme low-water level, to wliiich point they will stand at in slope of 1 om I y 
tarbed by waves or ice. Above this depth the piles will be protected by t 
stone of 10 or more oubic loot eaoh. placed at random, on the exposed or lake t 
a slope of 1 on 14 , and rising to 6 feet above extreme low-water level, or 1 foot 



extreme high-water. 

This nucleus of piles will famish a vertical face on thc» harbor front 
can lie alongside, and as the tops of the piles and their timber ties are below the 
of no deoay (which is 3 feet above extreme low-water level) it doon not appear 
repairs will be needed. The estimated cost, including 25 per cent, for oonfciBgra 
is $67 per linear foot. 

A crib-work structure would require a width of at least 40 feet, and would oost pi 
per linear foot. 

It is shown that such a construction as is proposed will stand, by the stability of lb 
railroad straotures which cross the harbor. These are less exposed, but are much ka 
solidly built; and are without the proposed stone filling and bf se Along these rail¬ 
road structures it is fonnd necessary, after the heavy ice forms over the lake d bar¬ 
ic© cat from the piles along both nicies, and men are employed for tkk 
winter. This operation, however, has no reference to a possible Ice- 
thrust, but is to provide against the effects of the expansion and cod traction of tbeke 
with the dinraal variations of temperature, which wonld cause irregularities in (b0 
alignment of the tracks. This action would be of little effect upon the breakwater, 
ana is provided for naturally; as soon as thick ice forms, a crevasse appears in it os 
the line joining Stony Point and Windmill Point, and this crevasse opens and cln— 
with the changes in temperature. 

The proposed manner of construction of the breakwater provides for completing 
and securing the pile and. timber nucleus, in advance of the random stone base ana 
filling; these being depended upon for the permanent stability. 

I am, colonel, very respectfully, yonr obedient servant, 

WM. P. JUDflOH, 
Assistant 




Lieut, 



, Henry M. Robert 
Corps of Engineer^ 




REPORT OP® BOARD OP ENGINEERS* 

Office of Board of Engineers for Fortifications 

and for Biter and Harbor ........sra..... hii ., &o. f 

New York , January 24, 1885* 

General: The Board of Engineers has the honor to acknowledge 

the receipt of your letter of January 15 } 1 . 885 , referring a project bj 

Lieut. Col. -H. M. Robert, of January 7,1885, for a breakwater at Roused 

New York: and also of the accomp nying papers. 

The Board understands that the question referred to III; is as to the 
site and form of a breakwater and not as to whether a breakwater should 
be built. 

It submits the following report: 

From the Report of the Chief of Engineers for 1873, page 404, it 
appears that a breakwater will be valuable as it protects the passage 

througl.. the railroad draw.bridge against heavy . waves, as 11 ; protests 

the wharves along the western shore of the lake above the draw-bridge; 
and as it gives a sheltered area within which tows can lie in safety in 
rough weather. 

In the papers transmitted to the Board are statements by Mr. Judsoo,. 
assistant engineer, that the maximum waves do not exceed 10 feet in 
height, anil by Mr. Gillespie that; they break In heavy sheets over the 
track of the railroad bridge which is 12 feet above mean lake level. 
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Waves of such size are larger than would have been expected here, 
and' the height of 10 feet is probably not based on accurate observa¬ 
tions. But the statements indicate a much heavier sea than could ‘be 
generated north of Isle la Mott©. The bed of the Lake near Stony 
Point is of hardpan covered by several feet of mud. 

To perfectly attain all the objects named above, a breakwater would 
"be sufficient which running from Stony Point to Windmill Point should 
Lave in it a model ate opening for the lake flow and for the passage of 

vessels. But such a breakwater would give moye protection than prob. 

ably will be necessary, at least for many years, and hence involve an 
unnecessary expense. If the whole of such a breakwater is not built, 
then the part to lie constructed should be that which at the least cost 
will give the maximum protection. 

The Board is of opinion that a breakwater in the lake with both ends 
distant from the shores, and only 1,600 feet long, will give little pro¬ 
tected anchorage, will afford little protection to the passage through the 
draw; and will give little protection to existing wharves. It believes 
that with a smaller expenditure of money a breakwater starting from 
one of the shores can be built which will give as much protection to the 
draw passage, give more protection to the wharf front, and more pro¬ 
tected anchorage area, having at least 6 feet depth at extreme low water, 
than the breakwater proposed in the project. Such a breakwater, about 
2,000 feet long, starting from Stony Point would give for equal length 
more anchorage protection than one from Windmill Point, as good or 
better cover for wharves and nearly as good protection for the draw¬ 
bridge. 

The section proposed in the project can, it is believed, be somewhat 
reduced, subject however to increase should experience in the construc¬ 
tion of the earlier part, starting from Stony Point, show such increase 
to be necessary. 

The Board then proposes that a straight breakwater of rubble-stone 
start from Stony Point and run about 2,(MM) feet In the genera! 
direction of the southern point of the 6-foot curve south of Windmill 
Point and until the 18-foot curve is reached—its precise location to be 
on the line where the hard bottom lies nearest the water-surface. Should 

demand greater protection (which probably will not be 
many years) it could be obtained by a slight extension of 

from Windmill 









The Board proposes that the top of the breakwater shall be 1 foot 
high water or 8 feet above extreme low water, that the outer face 
a slope of 1 on 2 to a depth of 6 feet below extreme low water j 
below that level a slope of 1 on 1, and a slope of 1 on 1 on its inner face. 

It is proposed when the breakwater reaches depths sufficient to make 
the wave attack serious, its outer slope to a depth of 4 feet from the 
surface of the breakwater, shall be composed of stones weighing from 
1 to 3 tons and that from low water up these stones should be arranged 
as a paving. 

The experience gained in the construction of the shore end will indi¬ 
cate whether it is advisable to modify the section in greater depths by 
either diminishing or increasing it. 

It may be found advisable to dredge out the mud on the site of the 
breakwater rather than to wait for its gradual settlement. 

The cost of the breakwater, 2,000 feet long, proposed is estimated at 

$ 110 , 000 . 
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The papers referred to the Board in connection with this subject si 
herewith returned. 


Respectfully submitted. 



. Gen. John Newton, 

Chief of . Engineers, U. 


J. 0. Duane, 

Colonel of Engineers, 

Bvt. Brig. Gen. 
Henry L. Abbot, 

Lieut. Got. of Engineers. 

Bvt. Brig . Gen. 
0. B. Comstock:, 

Lieut. Col. of Engineers , 

Bvt. Brig* Gen. 



A 


Office 







Of the Chief of Engineers, 

United States. Army, 

Washington , D. CL, January 29, 1885. 

J.uly 5, 1884, provides as follows: 


Commencing construction of breakwater 
New York, thirty-five thousand dollars. 


Rouse’s Point, on Lake Champlain, 


With the view to preparing a project for the work Lieut. Col. H. H 
Robert, Corps of Eng was authorized to make a detailed survey 

of the locality, and his report thereon, dated the 7th instant, is here¬ 
with. He also submitted on same date a project for the proposed 


In view of the fact that two examinations of the locality had been 
previously made under authority of Congress, one in 1872 and the other 
in 1876, and that the project submitted by Colonel Robert differed from 
them, it was deemed advisable .to submit the whole question to the 
Board of Engineers for Fortifications and for River and Harbor Im¬ 
provement for its views and recommendations. 

The report of the Board dated January 24, 1885, is respectfully sub- 



I concur 
















. as to the 





break 








m 








and 




office. 





Hon. Robert T. Lincoln, 

Secretary of War. 


John Newton, 

Chief of Engineers , 

Brig, & Bvt. Mag. Gen . 


[First indorsement.] 


Approved as recommended by the Chief of Engineers. 

By order of the Secretary of War. 

John Twekdale, 

Chief Oterk 





Was Department, February 3,1885 
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O O 4 . 

IMPROVEMENT OF SWANTON HARBOR, VERMONT. 


The project for this improvement was adopted in 1873, and the .... 

taking was at that time thought to have been one of doubtful ex¬ 
pediency (see report of the officer then in charge in the A .nnual Beport 

of the Chief of Engineers, 1873, page 396). 

Subsequent events have shown that the doubts as to the propriety 
of this improvement, which were expressed in submitting the original 
report and project, were well grounded. 

The appropriations which have been made from time to time have 
been expended in the construction of a breakwater. The anticipated 
docks and wharves that it was designed to protect were never built, 
however, and what wharf facilities there are at the harbor now, instead 




tainty attending the location of such docks and wharves as may be 
built hereafter, it is recommended that appropriations be withheld from 
this improvement until a further development of the shipping and com¬ 
mercial interests shall indicate more definitely the direction in which 
improvements should be made for their protection. 


Money statemen 


July 1, 1884, amount available!... - $529 41 

July 1, 1885, amount expended during fiscal year, exclusive of outstanding 

liabi 1 ities July 1, 1884.......-..-... ..... 308 48 


it 


Amount (estimated) required for completion of existing project-.... 169,500 00 

Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


COMMERCIAL STATISTICS. 


Name of harbor, Swanton, Vt. 
Collection district, Vermont. 





Description. 

Arrivals. 

Departures. 

No. 

Tonnage. 

No. 

Tonnage. 

frlllUg VOMOlS - » • * mmmmmmmmmmmmmmmrnmm mmmmrnmmmmm+m+mmmmmmmmmttmmm 

1 

4, m 
18,000 

212 

40 

150 

«••••• a m m m m 

• m m m m «r * • m m 

• * • w a. mmmwrnm 


Revenue from customs 
Value of Imports._ 


• • 


*» • 


m m m m 


^ m m m m m 



$1,711 82 
11.985 00 


NATURE AND AMOUNT OF IMPORTS DURING THE THAR ENDING DECEMBER 31, 1884. 


Tons. 

Coal.-....... 18,000 

Iron and iron-ore--................. 2,500 

General merchandise ............ 1,500 

145 ENG- 
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DfPROVEMEX.T OF P1ATTSBURG 


II, ? 


The original p noject for the improvement of this harbor wmm £jc 
probably at the date of the first appropriation, in 1836. ancl propsi 
the construction of a breakwater about 1.000 feet east of the steaabtf 
docks. 

There were 1,250 linear feet*of breakwater constructed between toll 
and 1875. at which latter date the last modification of the project w* 
completed. This lodification, made in 1870, provided for an extern 
of the former structure to the southeast, the dredging of some shot? 
areas within the breakwater, and the protection of a portion of the at 
jacent beach by a revetment. 

Since 1875 operations have been confined to repairs and the dredpii 
of limited areas between the breakwater and the steamboat docks. 

During the season of 1881 there were 3,022 cubic yards of mateni 
removed from shoal places near the steamboat docks, in order to afieri 
sufficient depth for the steamers freqnenting the harbor. The work 
done was to the extent of the available funds. n 4<*itional amount of 
dredging might be done, however, with advantage to the harbor. 

The act of Congress approved July 5,1881, provided for a surveys*: 
examination of the mouth of the Saranac Elver at JPlattsburg. * This 
survey was made in December, 1884, and the maps and reports in reb 
tion thereto were transmitted under date of Decern tier 26, 1884. For 
the purpose of affording additional information this survey was eidfcei^ 
m as to include the area near the steamboat docks. 

As additional funds become available for this harbor it is expected to 
apply them in dredging of shoal areas within the breakwater, and io 
making repairs to it as required. 

The commercial statistics for this harbor during the year ending De¬ 
cember 31,1884, could not foe furnished by the collector of customs, ow¬ 
ing, as he informs me, to a redaction in his clerical force by sickness, 
consequently the statement of a year ago is submitted, being the best 
that can be done under the circumstances, and probably approximates 
the same as the statement for this year would have been. 


Revenue from 
Value of impo 


« * ■* •» m m «•# m 


• m m m m 


m m m m m m » 


m mi 1 mi 






July 1 
ingl 


1084, amount avail 
1885, amount expei 
labilities July 1,18* 


m m m m m m m <■* 




year, exclusive of outstand- 



m m m m 


mm <m m 


m m • m m 


nily 1 , 1880 , amount av^ulalile .......................................... 

f Amount (estimated) required for completion of existing project........ 

I Amount that can be profitably expended in fiscal year ending June 30,1887 
| Submitted in compliance with requirements of section 2 of river am 
l harbor acts of 1066 and 1867. 



,190 79 

88 06 

000 00 
000 00 


Arrivals and departures of vessels during the year ending Deoemhw 31, 1883. 


Description. 


.A.Rivals. 


Steamers ..... 
Sailing vessels 



Departures. 


No. Tottaaga 


750 419.198 

51 ! 4,210 
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IMPROVEMENT OF BURLINGTON HARBOR, VERMONT. 

The first project for the improvement of this harbor was probably 
CMlopted about 1836. Modifications of the original project have been 
made from time to time so as to afford adequate protection to the in- 
oreased commercial and shipping* interests of the harbor. In 1874 a 
rood iff cation was proposed, whereby an extension 2,066 linear feet north¬ 
ward was effected (see Report of Chief of Engineers, 1874, page 274). 

ain in 1884 a further extension of the breakwater to the south was 
proposed by the officer then in charge, and the new work in progress 

the past season has been in conformity with this last recominen- 
In May, 1884, about 1,100 liuear feet of the oldest 

m 9 e n « n jrn* a«n 

officer 
made 

















m at m 


m m 


m • m m * • m m m 


m m m « » •> m 


■w mi’ 


$25,000 

25,000 


approv 


The appropriation 
for Burlington Harbor 

Improving 
For repairs 

For the purpose of continuing the improvement a contract was entered 

in£o with Luther Whitney, dated August 29, 1884, for 266 linear feet of 
extension, to the breakwater southward. The repairs were made by pur¬ 
chase of materials from principal dealers, after inviting proposals in a 
circular letter dated July 28,1884, and by hired labor. 

During the working season of 1884 the work under contract progressed 
to the extent of placing four cribs 66 feet long, 30 feet wide, ia.ii.cl. 28 feet 
"high, in accordance with the contract. The cribs rested on a founda¬ 
tion of random stone 6 to 8 feet high and about 45 feet wide on top. 

Some work was done during the winter (February and March, 1885), 
in order to have the timber portion somewhat above extreme low water, 
so that operations might be resumed iu the spring without waiting for 
the water to go down after the usual rise at that seasou of the year. 

It was found that the contract, in failing to provide for an irregular 

be completed until a modification was made in 

rk, in order that 







•ecretary of War (having been transmitted under 
the original contract would have been completed in ac- 
its terms by the end of the fiscal year. A day or two 
will be sufficient time in which to complete all the work comprehended 
in the original. This small portion must necessarily await action on the 
modified contract, however, so that all may be finished in a workman¬ 
like manner. 

The repairs to the breakwater covered 1,175 linear feet, being the 
portion injured by the gale in May, 1884. The work consisted in bqild- 
ing a parapet superstructure 16 feet wide, and so as to be flush .with the 
substructure on the lake face. About lia3if this parapet was carried to 
16 feet above low water, and the rest to 8 feet above the same level. 
The stone required for filling, in excess of that taken from the old work, 
was purchased in open market- The amount expended in the repairs 
daring the season of 1884 was $16,578.87. 

There are portions of the old work in addition to that which was in 

raP ® 1 
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jared and repaired, which have become m badly decayed above water 
as to require repairs before they are subjected to the gales of another 
winter season. It is expected, therefore, to resume repair-work am 
along the older portions of the breakwater, partly in the same manner 

as was done last season, and partly by.the .renewing of old and rotten 

timbers and filling spa with stone as required. 

As additional funds become avail for this work it is expected 
they will be applied in farther extension of the breakwater, so iiuii In 
keep pace with the growth of the commerce and the extension of the 
line of docks and wharves, and for general repairs of the older portions 
of the existing structure. 

The miscellaneous expenses daring the year amounted to $2,745.12. 
of which amount $912.52 were incurred under my charge, mostly for 
necessary articles in connection with starting of this new office. 


Money statement, 



* <m m m 


m » m 






a * m 


• « >sit 


000 06 


July 1, 1885, amount expended during fiscal 

outstanding liabilities July 1, 1884.. 

July 1, 1885, outstanding liabilities... 


exclusive 



137,120 99 
1,960 27 


July 1, 1885, amount available 


«i» • m 


m «ia ill * «i m » lilii <m an son 


39,081 26 
11,302 66 


Amount (estimated) required for completion of existing project........ 303,000 06 

Amount that can be profitably expended in fiscal year ending .June 30, 1H87 50,000 00 

Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


COMMERCIAL STATISTICS. 


Name of harbor, Burlington, Vermont. 
Collection district, Vermont. 

Nearest light-house, Juniper Island. 


Arrival* and 







1684. 


Steamers ....... 

Sailing vessels. . 

Vessels in tow (barges 


• • • « § 


• • • • m m 


m m m m • • •«»••• 


••••••••••■ 


m m m m m 



Revenue from customs 
Value of imports..... 


• • • • 


mm m 


* i» * « » mm 


m m m m m m m m 


m m m 9 


• ••••• m m m m 


m m m m m m m m m 


$118,114 21 
931.597 00 


NATURE AND AMOUNT OF IMPORTS DURING THE YEAR ENDING DECEMBER 3L 1884. 


• • • • • 


.tons.. 71,824 

feet, B, M.. 70,257,699 
.......tons.. 11,500 


COII l.a.a ...... .... .... ...... . • ...... ...... . .... .... . . .. . . . . tODS... . 7 III || 884 

Lumber .... .....feet, B.M.. 70,257,699 

General merchandise .........................__..............tons.. 11,500 

Iron-.................................................. ...._do.. 3,430 

The above information was obtained through the kindness of the collector of cus¬ 
toms. 























APPENDIX 0 0-REPORT OF MAJOR ADAMS. 


2809 


O O 7, 


IMPROVEMENT' OF OTTER CREEK, VERMONT. 

The project for this improvement was adopted in 1872, and, as modi¬ 
fied in 1882 and 1884, proposes the formation of a channel from Ver- 
genn.es, Vi,, to Lake Champlain, of a navigable width, and to afford a 
least depth of 8 feet. (See Reports of Chief of Engineers, 1872, page 
278; 1882, page 712; and 1884. page 2159 ) 

During the fiscal year ending June 80, 1885, operations as carried on 
consisted in the improvement of Bull Brook Bend and its immediate 


• • 







ations were conducted in accordance with the project submitted 
officer in charge, dated July 7, 1884; and, under an agreement 










the channel at the bend, and 2,536 cubic yards from a shoal place about 
600 feet above, which resulted in securing a good channel 75 feet wide 

most serious obstruction on Otter Creek. 

In order to escape a rock reef on the north side of the creek, it was 
necessary to encroach from 5 to 25 feet upon the natural bank on the 
sonth side. The local authorities and other interested parties at Ver- 

gennes arranged with the owners of the land so as to secure the neces¬ 
sary permission for this work to be done. 

Besides the operations proposed at Steamboat Landing, as provided 
for in modified project of 1882 (see Report of Chief of Engineers, 1882, 
page 712), the channels at Sharkie’s Bend and Crittenden’s Bend require 
widening and deepening, so as to remove the present difficulties which 
tows have in passing these points; and the channel at the mouth of the 
creek should be improved. 

No commercial statistics conld be obtained from the collector of cus¬ 
toms under the above head, although he was repeatedly requested to 
furnish a statement on the subject. 

Money statement . 

Jaly 1, 1884, amount available ....... $3,851 92 

July 1,1885, amount expended daring fiscal year, exclusive of oatstanding 
In 4i bill ties J uly 1, 1884................. .............................. 3,203 5tl 



1885, amount avail ab! 


• • • • 


m m m m 



Amount (estimated) required for completion of existing pro 
Amount that can be profitably expended in fiscal year ending 
Submitted in compliance with requirements of section 2 < 
harbor acts of 1866 and 1867. 



m m m m m 



34 


39,748 00 


O O 8. 

IMPROVEMENT OF T1CONDEROGA RIVER, NEW YORK. 

The project for this improvement was adopted in 1881, its object being 
to afford a channel of navigable width and a least depth of 8 feet at low 
water between the falls at Ticonderoga Village and Lake Cham plain, 
a distance of about 2 miles (see Report of Chief of Engineers, 1881, page 
726). The estimated cost of the improvement was $42,516, of which 
amount $10,000 have been appropriated, and all available funds were 
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There have been no operations during the fiscal year ending 
1885. 

A channel now exists from Lake Champlain to the heaiul of iiarigpM. 
which has a least width of 60 feet, except the upper 2,000 feet, whkhs 
only 30 feet wide, and affords a least depth of 6 feet throughout. 

To complete the improvement in accordance with the project tfe 
channel should be widened in its upper reach to 60 feet and is Jd b» 
generally deepened. 

The principal industry subserved by this improvement is the mow 
facture of pulp and papier from wood fiber, which requires the ansaai 
transportation of about 2,000 tons of coal and about 10,tK)0 cords of wood 


Money statement 


Amount 






•39L5isft 
10.600 v 





o o 


PRELIMINARY 




WHIT 





United States Engineer Office, 

Oswego , N. F., October 15, 1884. 

Sir: In compliance with your instructions, dated July 31,1884,1 hart 
the honor to submit the following report of the result of an examina¬ 
tion made by me, on the 6th and 7th instant, of Whitehall Harbor, 
New York. 

Whitehall, containing a population of about 4,000, m at the head of 
navigation on Lake Champlain, and at the northern terminus of the 

Champlain Canal, which connects Lake Champlain with the Hudson 
River at Troy. 

The entire commerce of the place is carried on in canal-boats. To 
the south the canal is used, and to the north the lake. In the latter 
case the canal-boats are placed two or three abreast, and then towed by 
large tugs to their destination on Lake Champlain, or to Saint John’s 


Saint John’s 
l, in Canada 
After reach- 
1 v Ca nal and 











Bichelieu River to the Saint Lawrence River. 

Thus it will be seen that Whitehall is merely a station on the water 
ronte connecting the Hudson and Saint Lawrence rivers, but a station 
where is made up the tows for the north and where is broken up tho 
tows coming south. By examining the statistics in statement B,* ap¬ 
pended hereto, it will be seen that of all the commerce entered at 
Rouse’s Point and cleared for Whitehall and points south ($3,662,144.50), 
only 13 per cent., or 11477,152.50, is cleared for Whitehall itself. 

This through commerce carried in tows of canal-boats averages daily 
each way one tow of thirteen canal-boats, carrying 150 tons each, or 
about 4,000 tons daily in the season of navigation. This gives an 
aggregate of about §,7(31# canal-boats, carrying 1,000,000 tons each sea¬ 
son, that pass through tine Narrows of Lake Champlain, Ten cents per 
ton on the commerce of one year would give a sum ample to improve 


• Omitted; print d in House Ex. Doc. No. 138, Forty-eighth Congress, second) 
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eu tire Narrows from the canal locks at Whitehall to Benson’s Land- 
g, a distance of about 14 miles. In my judgment this should all be 
seated as one improvement, and not subdivided into “ Whitehall Har- 
aor,” 44 Four Channels,” &c. While examining Whitehall Harbor I 
found that the improvement desired consisted in dredging the channel 
and basin from the Canal Lock to the Elbow 1 mile below, and also a little 
work at the Elbow, All this improvement is worthy to be made, and 
yet it is rather stretching the “harbor” to make it extend so far. If 
the survey is ordered I would propose to include the Elbow, as the ad* 
ditional expense would be trifling. 

Should Congress make an appropriation for this improvement, I would 
recommend that the title be “Improving the Narrows of Lake Chain- 
plain from Benson Landing, Vermont, to Whitehall, N. Y.” This would 
cover all the difficulties that I am acquainted with between the north¬ 
ern end of the Champlain Canal and the wide portion of Lake Ckam- 





the commerce 

spoken of is equally interested in the entire channel, and it 
troublesome to have appropriations for each separate point, 
some of which might not require $500. This would also render it un¬ 
necessary to make Whitehall Harbor so elastic as to be stretched out 
of sight of the village. 

I consider the improvement worthy to be made, and would estimate 

of the survey, maps, &c., at $200. 

Appended hereto are three statements of commercial statistics, marked! 
, B,* and 0.* 

Very respectfully, your obedient servant, 

Henry M. Robert, 

Lieut Col. of Engineer *• 

The Chief of Engineer! 






Jl. Statement thawing the number of veeeele passing through the Whitehall Narrowe and 

into and out of Whitehall Harbor during the season of navigation in 1882 and 1883. 

[Varnished by Mr. Robert H.Cook, secretary and treasurer New York and Lake Champlain Trans¬ 
portation Company.] 




Whole number of tows . 

Average namber of boats in tow 
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0 m m m m m 9m • mmm m m m m m 9 m m m m m m • m m m m m mrnmmmmmmmmmmmmm 



Total number of boats 


• • m m m 9 mm 


Average tonnage of each vessel, 150; total tonnage passing 


Average 

108,200. 



... 7,388 
Narrows, 


SEASON OF 1883. 


Whole number of tows...-.. 507 

Average number of boats in tow..... 13 


Total number of boats..........6,482 

Average tonnage of each vessel, 150; total tonnage passing through the Narrows. 
972,300. 

In addition to above there was towed as above 300,000 eubio feet of square and 
round timber, 15,000 tons. 


* Omitted; printed in House Ex. Doc. No. 138, Forty-eighth Congress, necond ses¬ 
sion. 
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8 EYEY OF WHITEHALL HARBOR, NEW YORK. 

United States Engineer Office, 

Oswego, Jf. F., Janmmrg JL€> ? 18& 

Sill: I ave the honor to submit the folic ng report on the unf 
of Whitehall Harbor, New York, just completed tinder my direction ty 
Assistant Engineer William P. Judson. 

The report on title preliminary examination of this locality made If 
me personally was submitted under da.*© of October 15, 1884. 

The survey shows that to properly improve liVliitelisall Harbor fnm 
the canal locks to just below the Elbow, a distance of atxrafc 1 mile, it 
will be necessary to remove about 80,000 cubic yards of mud and abort 
600 cubic yards of bed rock, at an estimated cost of $30,000. 

This wonld give a good channel 12 feet deep at extreme low water 
and about 150 feet wide, and would dredge out the basin to within 3 
feet of the docks to the same depth. 








The Chief of Engineers, U. S. A. 


Henry If.. Kobkbt, 

Lieut. Col of Engineers. 


IMPORT 


MR. 


fjTMfv 


JUDSON. ASSISTANT ENGINEER. 


United States Engineer Office, 

Onfogo, Jf. F, Jmmmrg 10, 188L 

Colonel : I have the honor to submit herewItli the rc iiinIts of an. survey of the head 
of Lake Champlain, including Whitehall Harbor, New York, and extending If miles 
northward aronnd the Elbow, at Putnam's Rock. 

The survey was made December 25-27, 18»4 f and the map is herewith submitted. 

The plane to which the soundings and borings are referred is extreme low.water 

level, ail! indicated by the zero of the gauges at Font Montgomery and Burlington. 
This plane is 8,75 feet above the miter^silIf of the first or lower lock of the canal i! 
Whitehall. 

The obstructions to navigation which exist within the area covered by the survey 


2,600 feet, t< 
hall harbor, 
least width 




feet at extreme low water. 

Second. The narrow space at the Elbow in which to swing the tows aronnd the 
short turn of 290 degrees which must there be made in a distance of 600 feet. 

Third. The general shoal and narrow character of the channel from the Elbow, for 
2,600 feet, to a point 2,000 feet below the first look of the canal at the head of White¬ 
hall harbor. This portion of the channel has a governing depth of 11 feet, with a 
least width of 40 feet and a greatest width of 80 feet, between the 10-foot curves. 

Fourth. Shoals in the basin of Whitehall Harbor and in ike approach to ti. 

The rock which forms the first obstruction is a mass of trap rock, whose base at 12 
feet depth is about 130 feet long by 60 feet wide, with the longest axis lying across 
the channel. 

The mean depth over the mass is 9 feet, but sharp pinnacles rise from this plane to 
7 feet depth. 

These pinnacles lie in mid-channel, and are much feared by the steamers, which have 
been repeatedly damaged by them. 

The removal of this rock to 12 feet depth (allowing 1 foot below that depth for ir- 
reg nlarities) requires the excavation of about 600 cubic yards, in position, tlm cost of 
which removal is estimated at $5 per cubic yard. 

The work can be best hone from the ice, when the most favorable points for blasts 
can be exactly located and hindrance by passing* tows can be avoided. 

A considerable part of the broken rook would probably be thrown by the Masts 
into the closely adjacent deep water, and the remainder cam be readily removed by a 
dredge. 


can be readily removed by a 
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Th© cost is estimated at 600 cubic yards rock excavation, at $5=$3,000. 

To widen the channel at th© turn of tine Elbow, the channel should be deepened to 
12 feet Ivy excavating a width of 75 feet next the shore, and also by excavating th© 
shoal opposite to the Elbow, and thus widening th© channel 100 feet on that side. 

This will give 300 feet width at the turn, and will require the removal of 9,000 cnbio 
yard®, scow measurement, of soft mud and clay. 

The cost of this removal is estimated at 9,000 cubic yards mud excavation, at 30 
cein 18=$2,7 OO - • 

From the Elbow, for *2,600 feet towards the basin of Whitehall Habror, the channel is 
cihoal and narrow. It has a governing depth of 11 feet, with a least width of 40 feet, 
mind a greatest width of 80 feet between 10-foot curves. 

To deepen this to 12 feet for a width of 150 feet will require the removal of 60,000 
oahic yards of soft mud and clay, at an estimated cost of 30 cents per cubic yard, scow 
measurement. 

The cost is estimated at: 60.000cubic yards of mud excavation, at30 cental,$18,000. 

From this point to the canal at the head of Whitehall Harbor, a distance of 2,000 
feet, there is a governing depth in the channel of 12 feet, with a least width between 

There ia shoal water, however, along both sides of the channel and at 
in the harbor. For the deepening of this to 12 feet it is estimated that 10 # 
yards of excavation will be needed. 

The cost is estimated at: 10,000 cubic yards of mud excavation, at 30 cents 
To determine the character of the material to be removed, about five 
lugs were made, all of which showed soft mud to 14 feet below zero within 
of the channel above proposed. 

Stiff clay, at 6 feet depth, was fonnd at only one place, which was at the side 
the channel 3,200 feet from the head of Whitehall Harbor. 

The material to be dredged is soft mnd of themo9t favorable character for removal. 
The cost is estimated at 30 cents per yard, to provide for the expense of towing 4 
miles down the lake to South Bay, in the deep water of which the dredged material 
can be dumped. 

ia ample. 

SUMMARY. 







The total cost of improving this portion of the Narrows of Lake Champlain and 
Whitehall Harbor may be summarized as follows: 

Removal of rock at Elbow : 

600 cubic yards, at $5 ...«........... |3,000 

Widening channel at Elbow (9,000 cubic yards); widening and deepening 2,600 

linear feet of chan nel to 150 feet width and 12 feet ’" depth (60,000 cubic 

yards); widening channel and removing shoals in Whitehall Harbor (10,000 
cubic yards). Total mud excavation, 79,000 cubic yards, at 30 cents....... 23,700 

Contingencies and superintendence ........ 3,300 


Bum total 


m <ie m 


• «' » • «* • 


30,000 




seems 

The channel 
down of 
up to Whitehall 
These boats no longer come 


deepening here estimated 
deep one. It was 

h” 


was 





but now stop at 


end of the broad 



lake at Ticonderoga. 

The only steamers which now pass regularly are screw steamers, which tow 
of canal-boats, and which make little or no “ wash.” 

I am, colonel, very respeotfnlly, your obedient servant, 

William P. Judson, 

Assistant Engineer, 

Lieut. Col. H. M. Robert, 

Corps of Engineers, V . S. A . 
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PRELIMINARY EXAMINATION OF LAKE CHAMPLAIN AT POUR CHAN¬ 
NELS, NEW YORK. 

# 

■ United States Engineer Office, 

Oswego, W. Y., October 15, 1884. 

Sir : In compliance with jour instructions, dated J.uly 31,1884,1 have 

tlie honor to submit the following report of the result of an examinatic« 
made by me, on the 7th instant, of Lake Champlain, at Four Cba an els, 
New York. 

The upper end of Four Channels is about 12 miles north of White- 
hall, and Benson Landing, Vt., at the lower end of Kinyon’s Bay, is 


miles farther 






Between these two 
remove. Of the four 



lie 

























* difficulties 

the eastern 
to pass one 

another one 
endangered 

* Mountain, 


by being obliged to pas so near the rocky shore of Cedar Mountain, 
which forms the right bank. A sufficiently wide channel for two tows 
to pass one another should be provided here by dredging. 

At the lower end of Four Channels begins Kinyon’s Bay, which III 

very shall The Coast Survey chart shows only 8§ feet at the shal. 

lowest part of the channel, while the tugs draw from 9£ to 10 feet. I 
understand that there is a very narrow channel, kept open by the wheels 
of the tugs, 'but it is difficult to keep. The tug I crossed the bay in 
struck twice, and the pilot told me that the previous day it had to 
him one hour to get his tow across this bay, a distance of 1 mile. A 
suitable channel should be dredged here. 

The commercial importance of this improvement is discussed in* the 
preliminary report made this clay on Whitehall Harbor. The daily com- 
merce passing though the Narrows of Lake Champlain, and affected, 
by this improvement, is 4,000 tons, or 1,000,000 tons annually. As 
stated in the report on Whitehall, both of these improvements should 
be included in one, under the title of “Improving Lake Champlain Nar¬ 
rows from Benson Landing, Vt., to Whitehall, N. Y.” 

While the examination ordered is called “ Lake Champlain at Four 
Channels, New York, 71 and might mean only the Four Channels, I have 
int^preted^it ^to include ^th^^ But if an appropria- 

the snrvev. mans. &c.. to cost $200. 







H 





The Chief of Engineers 





S. A. 


Bobert, 

of Engineer* 


survey of lake ohamplain at four channels, new YORK. 

United States Engineer Office, 

# Oswego, N. Y., January 28,1885. 

Sir: I have the honor to submit the following report on the survey 
of Lake Champlain at Four Channels, New York, just completed under 
my direction by Assistant Engineer William P. Jndson. 
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The report on the preliminary examination of this locality, made by 
me personally, was submitted under date oil October 15, 1884. 

The survey was extended beyond the exact limits of Four Channels, 
since my preliminary examination above referred to established the 
fact that across Kinyon’s Bay, which is adjacent to aud just below the 
foot of Four Channels, a shoal occurred carrying only 9 feet at low water. 

The improvement of the channel across Kinyon’s Bay is fully as 
necessary as the improvement at Four Channels. 

Although the survey ordered is called “Lake Champlain at Four 

Channels, New "1.ork,” I have construed It, as stated in my preliminary 

report, to include the lake in its immediate vicinity. 

The survey shows that to properly improve that part of Lake Cham¬ 
plain between the head of Four Channels and deep water in Kinyon’s 
Bay, a distance of about 2 miles, it will be necessary to remove 

closure, 




is 9 ou,uw. it seems mgmy probable 
that the channel across Kinyon’s Bay can be improved upon the lines 
indicated by Assistant Engineer Jndson without changing the present 
site of Beacon XV. The improvement proposed would give a channel 
12 feet deep at extreme low water, and about 200 feet wide in the por¬ 
tion improved. 

Assistant Eugineer Judson’s report and map* of the survey are for¬ 
warded herewith. 

Very respectfu 

Henry M. Robert, 

Lieut Got of Engineers. 

The Chief of Engineers, U. S. A. 



REPORT OF MR, 


JUDSON, ASSISTANT 




United States Engineer Office, 

Oswego, N. Y., January 27, 1885, 

Colonel : I have the honor to submit the following report upon the survey of Lake 
Champlain at and near Four Channels, New York. 

The survey was made between December 29,1884, and January 5,1885, and the map 
of U, which is herewith submitted, shows that portion of the Narrows of Lake Cham- 

between the head of Four Channels on the Bouth and Benson Landing, at 
foot of Kinyon's Bay, on the north, a distance of 2$ miles. 

The average width is one-half mile. 

The obstructions to navigation in this portion of the lake occur within these limits, 
being a clear channel above and below. 

The passage known as Four Channels lies between the head of Cedar Mountain, on 
the Vermont shore, and Pulpit Point, on the New York shore. 

The width of the Narrows at this point is 1,000 feet. 

This space is divided into three channels by two parallel lines of narrow mud banks, 
or low islands, whose tops are covered by rushes, and are at about 2 feet above ex¬ 
treme low-water level. 

These channels may be described ns the West Channel, tbe Center Channel, and the 
Cedar Mountain or East Channel. There is also the Cross Channel, which latter is 
a cut-off, connecting the Center Channel with the Cedar Mountain Channel. 

Of these the West Channel is closed by gradual deposit, and by the upheaval of the 
bottom, cii.iii.8e by the subsidence of the railroad embankment which skirts the west 
shore. This upheaval has also formed three islands of 200 by 50 feet each, which ap¬ 
pear on the map. 

This ohannel need not be considered. 

The Center Channel is 100 to 150 feet wide between 9-foot curves with a governing 
depth of 11| to 12 feet at extreme low-water level. 


' * Omitted. 
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It is not much need, apparently because the lower 1,000 feet of its coarse 1 mm 
the west shore, and boatmen fear damage from projecting rocky points and froa 
dom blocks of granite and other obstrnctious which the railroad company has pljucmi 
along' its embankments, to stop the wash, and to check the subsidence of the 

The railroad here follows the shore 1 in© closely, cutting through tine rocky 
mud filling across the bays. 

These nils have constantly settled since their construction, many years ago, 
vast qnantities of material have been pat into them. Old cc i&l-boats, trees, 
and brush, us well m earth and random stone, have been freely need 

To avoid these, boatmen shun the west shore. 

The portion of the shore along which the Center Channel runs lies from 
to northeast, so that passing tows wouId be drifted onto it by the current, and lijr a 
southerly or an easterly wind. 

For this reason, and because it wonld require nearly as much excavation aa the 
Cedar Mountain Channel, the improvement of thin channel is not advised. 

The Cedar Mountain Channel (excepting at its head, above the confluence of the 

“ ms Cbanuel, or cut off) is 120 feet to 150“feet wide between the 9 foot curves» with 

;oveiming depth of 13 feet. 

u the nortion excepted, for a length of 1,500 feet it is 80 to 100 feet w 

of 13 feet. 

whose improvement is recommended, 
used, and if the portion above referred to is widened 
it will meet all requirements of commerce. 

If excavated it will be subject to encroachment 
being the vertical rock face of Cedar Mountain, 

6,000 feet, to the head of Kinyon’s Bay. 

It is evident that the comparatively narrow head 
deflection of ourrent through the Cross Channel. 

To maintain the increased area of cross-section, at 
should be closed. 

This can be done at a minimum of cost by depositing in it a portion of the dredged 
material, and thus joining the two mud banks or islands which the Cross Channel now 





one side only, the east aide 
which the channel runs for 



this channel is due 


the 





Cross Channel 




space is but 100 feet wide, and can be closed by 7,5<MI cubic yards of material. 
The closure will be permanent if placed midway between the ends of the Cross 
Channel, and also if covered on the upper side by an apron of brash mattress secured 
by piles. 

This apron would b© a simple and inexpensive construction of fascines and brush. 


120 feet long by 12 feet wide by feet 
A similar mattress was built by me at Wilson Harbor in 1882, and exist $1.20 per 
square yard of surface (see page 2438, Report Chief of Engineers, 1882). 

Its foot would be ballasted by a line of stone, and its top secured to ten piles placed 
on its down-stream side. These piles can be driven at small cost by a water-jet. 

The cost of forming the bank of dredged material behind this apron would oe 
to the services of four meu for 12 days to unload scows. 


equal 




m • • m m 


square yards brush 
piles, at $2 each .... 

Dri v j ng, at $2 each. 

yards stone, at $1 per yard...... 

days’ labor, at $1.50 per day. 

and contingencies 



» m 


m m m m 


m » 
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m m @i 


• m 


• • 


• m 


m m m 


m m m 


m m » 


m m m 
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• ■ 



• • . 
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Total 


$19i 

20 

20 

50 

72 

146 

500 


For the present improvement of the Cedar Mountain Channel, and to rive relief 


until the whole of the 1,500 linear feet shall be improved, 550 linear feet oF*Its upper 
end should first be widened. 

This will require the excavation of 30,000 cubic yards of material. To widen ilia 
remainder of the proposed 1,500 feet cut will require the excavation of 35,000 cubic 
yards additional. 

All the material is soft mnd. 

The cat estimated for is 200 feet wide at bottom, with side slopes of one on four, 
with 12 feet depth at extreme low-water level. 

It lias been further suggested that a boom should be placed along the rocks of Cedar 
Mouu t-a in to pre vent boats from crow ding onto them, several cat es of damage having 
thus occurred. 

If the channel is widened this boom will not be necessary. 

Three-fourths of a mile further northward, at the foot of Cedar Mountain, the Nar¬ 
rows widen into Kinyon’s Bay. 
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The several channels before described here unite in one shallow channel across the 
bay, the entire area of which is shoal. 

This channel lias a governing depth of 9J feet, with a width of' 100 to 200 feet 1 :ms. 

tween the 9-foot curves. 

The actual maximum draft of the passing tow-boats being 11 feet, the need for deep¬ 
ening this ohannel is urgent. 

Thepreeent channel, as above described, is defined by a beacon at each end—-Beacon 
llfo. XV at the head and Beacon No. XVI at the foot. The line joining these beacons 
is exactly the center of the existing narrow channel. 

The proposed cut should begin at 700 feet north from Beacon XV, and extend 5,100 
feet northward. The cut should be 12 feet deep at extreme low-water level, with a 
width at bottom of 200 feet. 

The side slopes are estimated at one on four, because of the extremely soft charac¬ 
ter of all the material. 

Such a channel located on the line now marked by the beacons would require the 
excavation of 125,000 cubic yards of material. 

By moving the upper end of the range 75 feet westward, this amount would be re¬ 
duced to 105,000 cnbic yards. 

This saving would justify moving Beacon XV to the westward 75 feet, in case such 






is not probable that this channel will 
which can be made across Kinyon’s Bay. 

The effective sconr of the spring current 
bay, and the soft material of the shoals on 
encroach on the proposed excavation. 

Examination of the curves shows that the wash from the banks and shoals above is 
here depositing, and is gradually extending the islands and mnd banks of “The 
Marsh, 77 which at present terminate at the foot of Cedar Mountain, Beacon XV mark¬ 
ing their extreme northern limit. 

It would be impracticable to deepen or maintain this channel by any construction 
to confine the current. 

• Such construction to be of effect must reach to high-water level; it must be massive, 
to resist the thrust and impact of heavy ice; its efficiency would be doubtful; and 
its cost and maintenance, capitalized, would exceed the expense of repeated dredging. 

The channel here described carries the improvement to Benson Landing, north. 

ward from which point there is a deep and clear passage-way. 

The needs of commerce will be best supplied by (1) making a single deep cut along 
the center of the proposed Kinyon’s Bay Channel, and dumping the material in the 
deep water on the east shore, 2 miles north of Benson Landing; (2) widening the 
head of Cedar Mountain Channel and using parts of the material to close the Cross 
Channel. 

Finally, alternating operations on the continuance of those.two works until both 
are completed. 

The only interests to be considered in the improvements are those of passing com¬ 
merce. There are no local concerns of any kind to be affected toy either work. 

The depths referred to here and upon the maps are below the plane of extreme low - 
water level, as shown by the zero of the Fort Montgomery and Bi 
This plane is 6.75 feet above the top of the miter-sill of the first lock at 

-water level, as shown upon the faoe of rock at Cedar Mountain, is 5.5 
zero. 

Extreme high-water level is one foot higher, 

Mean-water level during the mouths of May 
years from 1870 to 1882, is 1.6 fqet above zero. 

The survey was made on the ice, and each of the fourteen hundred soundings shown 
on the map was accurately located. 

it each alternate sounding a boring was made to I3| feet depth. Soft mud was 
found everywhere, except in some cases, at the first sounding next the shores, when 
pieces of fallen rock were struck. 

In the quantities of excavation which are estimated for, the nsual addition of 20 

per centum to the measurement in position has been made, to reduce to scow meas.- 

urement. 

The estimated work is summarized as follows: 

Cubio yards. 

Widening the head of Cedar Mountain Channel to 200 feet, for 550 linear feet. 30,000 
Widening 950 linear feet additional of Cedar Mountain Chaunel to 200 feet.... 35,000 
Widening and deepening channel across Kinyon’s Bay, 5,1.00 linear feet, 200 
feet wide. 105,000 



uges, 





the twelve 


Total scow measurement 


170.000 
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At 25 cents per yard..........._..................... 

Bruflh mattress and piles to cover material deposited to close Cross Channel 
Moving Beacon XV ..... 

Contingencies ................... 


Total 


• m m m m 


5ft 
l.iflt 
6, Oft 

5411.CiiEI 


The proposed depth throughout is 12 feet at extreme low-water level. 

No statement of the passing commerce to be benefited by the proposed work was 
obtained. 

As, however, the entire through commerce of Lake Champlain and the Whitehall 
Canal must pass here, its annual amount is large, ami justifies the proposed improvc- 


I am, colonel, very respectfully, your obedient servant, 

Wm. P. Judson, 

Assistant Engi 

Lieut. Col. Henry M. Robert, 

* Corps of Engineers, U . 8, A. 
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PRELIMINARY EXAMINATION OF MOUTH OF THE SARANAC RIVER AT 

PLATTSBURG, NEW YORK. 

United States Engineer Office, 

Oswego , A 7 . Y., September 26, 1884 

Sir : I have the honor to report that, in compliance with the instruct 
tions of the Chief of Engineers, dated July 31, 1884,1 made a personal 
examination of the month of the Saranac River at Plattsburg, N. 1L, 
on the lilt'll, instant, and also consulted with the various parties inter¬ 
ested In the improvement. What they desire is increased harbor facil¬ 
ities, especially in connection with the Delaware and Hudson Canal 
Company Railroad depot, so as to make Plattsburg a lumber-distribot- 
ing port. After carefully looking over the ground, it appeared to me 
that, iustead of dredging out the entire mouth of the river, it would be 
better to excavate a channel on the north side, about 250 feet wide, 
from the 10-foot curve in the bay to the inner shore line, a distance of 
about 2,200 feet, to a depth of about 9 feet, provided no rock has to be 
dredged._ ^laking^ a rough^estirnate from the Lake Survey and from 

dock their front for a distance of from 1,000 to 1,500 feet, as it would 
make their property very valuable for lumber yards j but I did not see 
them after having thought of this plan of improvement, and therefore 
have nothing to base this opinion upon except the opinions of others 
and the fact that it would be so greatly to their interest. 

Before leaving Plattsburg I submitted this plan to a company of 
gentlemen, including the member of Congress from that district and 
others largely interested in the commercial prosperity of the place, and 
they were unanimous in their approval of it as the best solution of the 
problem. It will much more than double the dockage front of the port 
at» trifling cost. 

It is my judgment that the improvement is worthy of being: made, 
provided rock does not interfere, though I am not sure but that the 25 
feet adjacent to the proposed line of docks- should be dredged by the 
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owners of the docks as private property, as that portion will not be 
available for public use as a channel. This would.reduce the cost to the 
United States to §30,000. 

The commercial statistics of this port are not furnished, as they ar© 
contained each year in the Annual Report of the Chief of Engineers. I 
would estimate the cost of making the survey, maps, plans, and esti¬ 
mates at $250. 

Very respectfully, your obedient servant, 

Henry M. Robert, 

Lieut . Col . of Engineers . 

The Chief of Engineers. 


URVEY OF MOUTH OF THE SARANAC 

YORK. 



PLATT 



NEW 





Sir : I have the honor to submit the following report on the survey 
of the mouth of the Saranac River at Plattsburg, N. Y. 

present harbor of Plattsburg, which is very small, is an artificial 
one, protected by a break water. The extension of the breakwater will 

add to the available harbor in any reasonable proportion to the ex¬ 
pense, nor would the increased room be as conveniently located as If 
the harbor extension were made by excavating the river month. The 
present survey indicates that the harbor facilities can be increased to 
same extent much cheaper by excavating an inner harbor in the 
river mouth than by extending the breakwater. 

Under date of September 26, 1884, I submitted a report of a prelim- 
examination of this locality made by me personally, and 1 now 
forward herewith the report and map of a survey of the mouth of the 
Saranac River, just completed by Assistant Engineer L. Y. Schermer- 









extra 

such 


feet at 
inner harbor 
had some fear 


The survey developed the fact that below a depth 

material to be dredged to make the basin 
clay mixed with stones. The bed-rock, that 
off in a way not to interfere with an inner 
dredged is about 

clay mix 
more than twice 
this harder 

expense, but the dredges on 
material, and, considering the uncertainty of the difficulties attending 
its removal, I would estimate the average cost of the dredging, includ¬ 
ing contingencies and superintendence, at 50 cents per cubic yard. 

In my preliminary report I suggested the propriety of making au in¬ 
ner harbor, consisting of a channel 250 feet wide, supposing the islands 
to the north of the channel would, be utilized for dock room. Upon 
further inquiry there seems no immediate likelihood of the northern 
side of the channel being docked, and as the dredging is so much more 
expensive than anticipated, I would propose to make the inner harbor 
only 150 feet wide, which will answer alt the purposes of commerce if 
only the southern side is used for docks, and would probably answer 
even if the northern side were used. If the future developments of 
commerce should demand a greater width, which is extremely doubt- 
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fall, it would be a simple thing to increase the width by dreilgiiig to 
the north of the channel before that side is dooked. 1 would prop* 
to run the southern line of the channel from the northeastern unfit 
of the steamboat dock 1,500 feet westerly, dredging this to an avenge 

depth of 10 feet, so as to allow of a 9.foot channel at extreme low w&tez, 

which rarely occurs. From the mouth of this inner harbor the chanml 
would flare outward to the 11-foot curve, being about 400 feet widest 
this curve, the dredging of this outer part being to a depth of 11 ft. . 
The entire amount of dredging would be about 120,000 cubic yards, 
which would cost, at 50 cents a cqbicyard, including contingencies and 
superintendence, §60,000. 


This is essentially an extension of the project for improving Plato* 
burg Harbor, and 1 would suggest the propriety of retaining th© forms 
name of the anpropriation. 









Tbe Chief of 





REPORT OF UR. I* T. 8CHKRMERHORN, ASSISTANT ENGINEER. 

United States Engineer Offick, 

Oswego, N. Y, t December 24, 1384. 

Sir: I have the honor to submit the following report on the survey of the mouth 
of the Saranac River, at Plattsbnrg, N. Y. 

Ihe survey covered that part of th© mouth of the river contained between the ini- 
and and the south shore of the mainland, and from the Delaware and Hudson Canal 
Company’s Railroad on the west to the 12-foot curve in Lake Champlaiu. 

For the purpose of general information, soundings were made over the area in treat 
of the steamboat docks, extending out to the 12-foot curve. 

The Saranac River at the crossing of the Delaware and Hudson Canal Company 3 * 
Railroad divides into two branches, of which the main branch passes north of tine ill- 
and. The survey did not cover this main branch, because it is extremely shallow 
and stony. Its vicinity is isolated from the commercial part of Piattoburg, and, in 
addition, access to any possible improvement therein located would be separated from 
deep water in Lake Champlain by shoals nearly one-half a mile in width. 

The entire area of the ri veHs mouth is very ahallow', averagi ng abou12 feet in depth. 
Tbe island that, partly fills the mouth has an elevation of front 2 to 3 feet above low 
water, and is covered to a depth of over 3 feet at the high-water stages of the lake. 
The island consists of river detritus brought down at freshets. Tbe general charac¬ 
ter of the mouth of the river, as determined by borings, was found to consist of mud, 
sand, and sa well unit for a depth of about 3 feet, or to a dept h of about 6 feet below tbe 
surface of low water. The borings were carried to a depth of 10 feet below low water, 
and the bottom below the mud, sand, and eawdust was Invariably found to consist of 
clay, mixed with bowlders, into which iron bars could with difficulty be driven. At 
the mill.race, near the southwestern corner of the bay, the bed-rock* rises to the sur¬ 

face, hut with such a dip to the east as to carry it quickly beyond the depth of the 
borings made. 

The day and bowlder substratum above referred to is probably of the same char¬ 
acter as that which covers the area in front of the steamboat wharves, and can be 
easily removed by suitable dredges. 

Near the northern angle of the steamboat docks in a crib about 30 feet square 
formerly used as an aid to steamers using this part of the dock. This crib would 
require to bo removed in the (proposed improvement. 

The improvement which seems to be desired, and for which this survey was mad®, 
consists of a dredged basin 150 feet wide and 1,500 feet long, the south limit of which 
extends westerly from the most northerly angle of the steamboat wharves on a 
straight line towards the southerly end of tin© railroad trestle. To connect this basin 
with.deep watei* in the lake a small amount of dredging would be required. To in¬ 

sure the entrance of tugs and vessels drawing 9 feet of wai$r would require the exca¬ 
vation of the basin to a depth of 10 feet at low water, and the excavation to a depth 
of 11 feet of the connection between the entrance to the basin and deep water in the 
lake. 
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It is probable that the permanency of such a dredged basin would 'bo increased by 
•losing the south branch of the Saranac River at its point of division near the rail¬ 
road bridge, so as to prevent freshets washing material into the basin from the con- 
tigaous shallow area*. 

Tim formation of such a basin or inner harbor would permit the utilisation of 
large adjacent land- areas for coal and lumber yards, and such other industries as 
might require accommodation. It is expected that the owners of the land adjacent 


■to the basin would construct the necessary docks and slips. 

The estimate would be ns follows for a basin or inner harbor 1,500 feet in length, 
160 feet in width, dredged to a depth of 10 feet at low water, together with the deep¬ 
ening to a depth of 11 feet of the connection between such a basin and deep water 
in the lake: 

EXCAVATION OF BASIN. 

Cubic yard*. 

Jill iiiJNii, sand, and soft mu I, enal *......... ...... ....«»« ...... . *» ...... .. . • . » . * • 35,00^^ 

Clay n with howldera ...... ...... ...... ...... ...... •. * •«......... «... 55,OtMl 



TO BASIN FROM THE 



fiend, gravel, and sawdust 
In 

Element 


m m m m 



quantities 
easorement 




65,000 enbio yards mud, sand, and soft material, at 30 cents 

66,000 cubic yards clay mixed with bowlders, at 60 cents.. 

Removal of crib near entrance to basin 

Contingenoies .... 


• » « 


HHH HHH 


m m 


• • « 


m » m m 


« >n m m m 


’i@> >®> » <mw • »' mp 1 ism 'Hp 


• « 


• * * 


A * * <m « m m m m 




• m « m m 


» m 


• » » 


«» m m 


$16,500 

33,000 

1,000 

5,500 


Total 





respectfully, your obedient servant, 



. Col. Henry M. Robert, 

Corps of Engineers, U. S, A. 


. 56,000 

L. Y. Schbrmbrhorn, 

Assistant Engineer* 


\ 

O O 12. 

PRELIMINARY EXAMINATION OF MAQUAM BAY, 8WANTON, VERMONT. 





the 8th 


dated 
result 

Maquam Bay 


I have 



Maquam Bay is a portion of Lake Champlain near its northeastern 
end. Swanton is a town about 2 miles east of th© bay. Swanton 
Harbor, or Maquam, as it is now called, is the portion of the bay nearest 
Swanton, and is the western terminus of the Saint Johnsburv and Lake 
Champlain Railroad, which, with the Portland and Ogdensburg Rail¬ 
road, connects Lake Champlain with the seaboard at Portland, Me. 
Maquam itself is uothiug at present but the point of transfer from the 
boats to the cars, and vice versa. 

A survey of this harbor was made in 1872 by the Engineer Depart¬ 
ment, and a full report with all the facts bearing on the case published 
in the Annual Report of the Chief of Engineers, 1873, pages 397 -402, 
to which I would respectfully refer. During my examination of then 
locality, 1 learned that the Saint Johnsbury and Lake Cham lain Rail- 

146 ENG- 
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road had been completed, and that they proposed to build addition! 
docks at once; that the improvement desired at this locality is the con¬ 
struction of a breakwater to protect the dockage front; that this im¬ 
provement would be simply a modification of the present plan for in. 

proving Swanton Harbor, Vermont, and would take the plat© of that 
improvement. 

At my request Mr. A. B. J.ewett, the superintendent of the Saint 

Johnsbnry and Lake Champlain Railroad, prepared a statement of the 
commerce that would be benefited by this improvement, concurred is 
by Mr. Folsom, superintendent of the Connecticut and Passumpste 
Railroad, a connecting line, and also what the railroad company would 
do in regard to building docks. A .copy of this statement is inclosed. 

The railroad, of which Maquam is one terminus, will supply a large 
part of North era Vermont and New Hampshire with its coal and iron and 
other articles that can be cheaply transported by water to Maquam. _ For 



canal-boats 

barges. A breakwater built in water 18 feet deep, the greater part of 
it almost parallel to the shore, as at Oswego, wonld appear to accom¬ 
modate the interests of such a class of boats better at the same expense 
than the present plan, which places the breakwater almost at right an¬ 
gles with the shore in water varying in depth from 23 to 30 feet. He 
259 feet of breakwater now built in this harbor would be very useful as 
a protection from the great fields of ice that cause so much trouble here, 
but to obtain a given amount of protection I think it can lie done more 
economically by placing the breakwater in shallower water under the 
protection of the old breakwater. Even with this plan the artificial 
harbor will have a greater width between the end of the docks and the 
breakwater than exists at Oswego, which provides for a much larger 
class of vessels. 

In my judgment “ Maquam Bay, Swan ton, Vermont,” is worthy of 
improvement. A new survey is not needed here for use in preparing 
plans, bat if a survey must be made to conform to law, then I would 
estimate its cost, including preparing maps, &c., at $150. If the ex¬ 
isting surveys will answer, and only maps, plans, and estimates are 

I wonld estimate these to cost $50. 

your obedient servant, 

Henry M. Robert 




Chief 




neert. 


STATEMENT OF THE SUPERINTENDENT 

PLAIN RAIL! 


SAINT JCHN8BURY AND 
>AD COMPANY. 


LAKE CHAM 


Saint Johnsbury and Lake Champlain Railroad Company, 

Superintendent’s Office, 

Saint Johnsbury f Ft, October 10,1884. 

Dear Sir: Inclosed I send you tonnage at Maquam for season of 1883, and to Octo. 

ber 1, 1:884, Some of our heavy shipmeats are ’yet to come forward, and we shall 
have quite an increase over last year, in my opinion. I also send yonseotion of map,* 
with a line drawn showing the section of Vermont and New- Hampshire that the harbor 
at Maquam convenes. It comprises a territory nearly equal to one-half of the State 


* Map omitted. 
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of Vermont, with a population equal to two-fifths of the State. This territory will 
receive its supply of coal, iron, salt, and various other articles, from that port, and 
ship out spruce "lumber, granite, the coarser form products, &o. The tonnage will 
largely increase if the harbor is improved so as to be safe for vessels to lay there. As it 
is now, vessels do not consider it safe to reniiiin there during the 'night, unless they get 
under cover of the docks, and they are not extensive enough to afford protection to 
vessels larger than canal-boats. The steamer Maqnam, that runs daily Detween this 
port and Plattsbnrg, is obliged to 'lay at the Ptatfsbnrg end of the line, while it 
iiiroald be largely beneficial to her business if she could lay at the Maquam end. 

The want of protection makes the cost of freight at tin is port from 15 to 25 cents if' 

r r ton more than at corresponding places on the lake, which would be done away with 

the protection was afforded. When the breakwater was located it was content. 

plated that the docks were to be extended further south, which has not been done for 
the reason that, there being no protection, they h ive been kept near together so as to 
afford the larger amount of cover for vessels. It is now arranged to build a new 
dock the coming season about 800 feet south of the present southerly dock, which 
point is about midway between the pfesent docks and the breakwater. But if no 
extension is to he made to the break water, the ne w dock, like the presen t o ne, will 
faave to be built of solid stone, to protect it from moving ice in the spring of the year, 
while an extension of the breakwater should protect a trestle dock, and save a large 
expense in building, as well as to inake it far more serviceable, as an isolated dock 
without protection affords poor cover for vessels in rough weather. 

The Sai nt John sbu ry ana Lake Champ]jiii.il n Rai 1 road, which cost abou I |4,000,000, 

was built with a view of famishing this section of territory I have marked oat with 
cheap lake freight both in and out, and unless protection is furnished its harbor, 
much of the mouey will have been spent in vain. 

Perhaps I may add a word as to the manner of building the breakwater, as I have 
given it much thought and watched the working of the elements, as well as dismissed 
ft with several practical engineers. The plan drat adopted was to build a crib 27 feet 
high and 25 feet wide, filled with loose stone. The foundation or bottom being soft 
clay, the ice shove in the spring pushed it over, sinking the lower comer deep into 
the clay. This plan was a total failure, and a large appropriation was lost. The plan 
now adopted, which is to fill with loow stone to within 4 or 6 feet of the water-level, 
and place a similar crib on top, has stood well and has every appearance of. being ail 
right. Another plan has been suggested, to build entirely of loose stone, without any 
crib, relying on the stone to resist the action of ice and water. This bay differs from 
most others, for the reason that the toe remains quite solid until after the water rises 
In the spring and, the winds shifting, moves the ice in different directions, thus push¬ 
ing very hard against perpendicular sides; therefore, it is necessary to slope that 
part above lo w water, so that the ice will run up the slope and break. This is especially 
the case where the line of the work runs east and west. When the angle is turned ana 

the work is north and south, the danger from ice will be far less Trusting 1 have 

not trespassed too much on yonr time, and assuring you I shall be pleased to furnish 


yon any information I can obtain. 

I remain, with regards, truly yours, 


Col 


M. Robert, 

United States Engineer, 


It. Jewett, 

Superintendent, 


The Connecticut River and Passumpsio Railroad crosses the Saint Johns bury and 
Lake Champlain Railroad at Saint Johnsbnry; extends from Newport to White Riv 
Junction. I have considered the above and consider it correct. 

H. E. Folsom, 

dtejperfotwwkaf Connecticut River and Passumpsio Railroad . 


Tonnage at Maquam f Ft., from May 1, 1883, to December 1, 1883. 


Articles. 


Number of , Av »™* 6 Total ton. 

n M r 
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Tonm gejr<m May 1, 1884, to Ootobe r 1,1884. 


Artioles. 

Nvmber «f 
ouftl-boftto. 

Average 
tonm n per 
eanal-Doet. 

Total tn- 

aitlBHi 

k • • * ■ • ■ • A • «i ■ « in i* • mmmmmmmmmmmmmm 

m m m m rn m • null m m m m » • • •• mm m m a m ■ m m m m m m mmmmmmmm 

MmnbmMm t>y it-ntr Maqaain, about Sort tout pur inf. 

m m • • m m #•»•#••••■• •••••• • • • • • ••••*• » •••••• 

7# 

34 

2 

1 

2 

1 

Ton*. 

110 

125 

150 

75 

100 

150 

• ••••• W m m m • * * ® 

Ib«L 

4,» 

1 

m 

m 

at 

mmmmmmmmrnwwmmm 

m m • m m m 

& 


from May 1,1888, to October 1,1888. 
Tonnage from May 1, 1884, to October 1,1884. 

Correct. 
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SuperimiemdmL 


SURVEY 


MAQUAM 


United 



swanton. iris 




Office, 

Oswego, 2T. Y., January 5 9 1885. 

Sir: I have the honor to submit the following report on the survey 
of Maquam Bay, Swanton, Yt. 

Ai! stated fn the repor.t of iiiy prdiminary examination of this local¬ 

ity, a complete survey of this place was made in 1872, under the dura¬ 
tion of General Newton. Consequently the present survey by Assist* 
ant Engineer L. Y. Schermerhorn was limited to a line about 700 feet 
from the shore, which appeared to be the best location for a breakwater. 

The plan for the improvement of Maqnam Bay proposed licit the ac¬ 
companying report of Assistant Engineer Schermerhorn seems to me, *» 
well as to the parties most interested, to admirably meet the wants of 
this locality. The force of the waves is very slight at this place, bat 

the ice is very troublesome, and the proposed breakwater would be pro. 

tected from the ice in the most dangerous direction, the south, by itslo. 

cation and by the short piece of breakwater now built. By making the 

thickness of 

treme water and about 50 feet at extreme low water 

waves will give them, and placing 
from the shore and parallel to it, 
with an arm connecting it with the rocky point of the shore, the en¬ 
tire dock front of Maquam can be readily and cheaply protected. The 
portion of the shore south of the rocky point is scarcely available for 
dock purposes. About 2,500 linear feet ot breakwater will be required, 
which, including superintendence and contingencies, I would estimate 
to cost about $50 per foot, or $140,000 lor the entire breakwater. The 
expenditure of one-half this sum will give excellent shelter to all the 
dockage that will be required for several years, aud the further expen¬ 
diture of funds on this project should be contingent upon the require¬ 
ments of commerce. In other words, $70,000 is all that is required to 
build a,- breakwater ample to provide for all the present requirements of 
commerce at Maqnam, and this will do away with the necessity for fur 
ther appropriation for the improvement of Swanton Harbor, Vermont 
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(the two improvements being practically the same), of the estimated 
cost of which there remains to be appropriated $ 169,500. 

There is forwarded herewith Assistant Engineer L. Y. Schermerhorn’s 
report, with map.* 

Very respectfully, your obedient servant, 

Henry M. Robert, 

Lieut Col. of Engineers. 

The Chief of Engineers, XT. S. A. 
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SPORT OF MR. L. Y. 8CHERMERHORN, ASSISTANT ENGINEER. 


United States Engineer 



^ Sib . 11 ave the honor to submit the following report on Maquam Bay, Swanton, 

Maquam Baj is a deep indentation in the shore-line of Lake Champlain near its 
northeastern limits. 

The only poiut on Maquam Bay where any improvement would be of utility is th# 
east shore, at Swanton Harbor, Vermont, and the present consideration of Maquam 
Bay is applied to this point. In October, 1872, a comprehensive survey of this part of 
Maquam Bay was made by Assistant Engineer D. White under the direction of Gen- 

eral John Newton, Corps of Engineers, I.Jnited States Army, and it was considered 

that a resurvey was not required. In December, 1884, a brief examination was mad# 
to determine whether any important changes had ensued since the date of the survey, 
mil cl also to ascertain the character of the bottom over the areas marked on the survey 
of 1872 as ‘'mud.” The map* herewith submitted is a copy of Mr. White’s survey* 
except some added details relating to the present location and extent; of docks anil 
railroad tracks and of the breakwater built. The character of the bottom indicated 
ii.li in icicl on that part of the survey of 1872 in front of the proposed docks was found 
to consist of about one foot of mud superposed upon firm sand of sufficient stability 
to resist the weight of any construction which would probably be placed upon it. 

The improvement of this harbor was begun under an appropriation nt $15,1*00 mad# 
in 1H73, upon a project for the construction of a breakwater about 1,900 feet in length, 
located about 3,500 feet south of the then existing dock at Swautou Harbor, Thi# 
proposed breakwater began at a poiut 900 feet from the shore, making an angle of about 

70 degrees with the shore.line, along which the docks were expected.to be placed* 

Its estimated cost was originally placed at $272.160, bnt was reduced to $240,000 in 1875k 
The total amouut appropriated has been $70,500, leaving $169,500 yet required for it# 
completion. 

Between 1873 and 1878 about 250 linear feet of tbe eastern end of the breakwater 
were built. During this interval the work was bo seriously injured several times by 
the movement of ice, that after the latter date the plan of construction was somewhat 
changed and further work transferred to a line parallel with and slightly north of 
the previous work. Since 1878,309 linear feet of breakwater have been built upon this 




When the project for the improvement of this harbor was snbniitted in 1873 th# 
officer in charge stated: “The principal demand for works of protection at this harbor 
refers to a future development of commerce due to the proposed completion of the Port- 
liiiicl and Ogdensburg Railroad, and its connections with existing routes by water and 
rail.” * * * 

“It would be highly proper, if not essential, to require the parties Interested to con¬ 
struct, first, the uppermost wharf, and then to commence the breakwater at the point 
nearest the shore, build inig i t only so far, year by year, as would be necessary to cover 
the wharves as they are built in regular order from the first position as above de- 
acribed.” Since 1873 the then projected railroad connections with Swanton Harbor 
have been completed, and with it lias arisen the necessity for increased dock aud wharf 
facilities. The present docks are about 3,500 feet north of the line of the break- 
water; further dock extension would be entirely to the south and within a distance 
of about 2,000 feet, cur to a point which wonld be separated by abou11,500 feet from 
the protection of the break winter. The vessels to which shelter and protection are 

to be given will consist largely of barges and canal boats.primeipally the latter. By 

an extension of the breakwater a* ar presen t located the docks would be open to the 
west for a distance of from 3 to 4 miles. This, in the rough weather of spring and 


* Map omitted. 
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fall, would b© very inconvenient and at times, hazardous, while it would preclude iht 
use of the docks as winter quarters for vessels on account of the liability to dsnga 
ous movements of ice. 

In view of these facts and the probable economy arising from a modification of lie 

present plan, there is suggested a breakwatei.nearly parallel with the shore.line, wmi 

directly covering, from both the sonth and west, the area to be devoted to docks a 

wharves. Such a breakwater would begin on the shore.line at a point 2,100 feet 

south of the present docks, and pass thence on the arc of a circle of 800 feet radios to 

a tangent about 700 feet from the shore line; thence nor therly, and about paiaU 

with the shore.line to a point nearly abreast of the present docks. The trsoe of soak 

a breakwater would he 2,500 feet in length, and, except for a short distance near tbs 
shore end, would lie in water, about 18 feet deep at mean low water. Its distance fnm 
the sh ore-line won Id perm it ’ the docks to he extended to 10 feet depth of w ater r and 

f et leave about 400 feet between their outer ends and the inner face of the breakwatez 
n addition to constrnctional advantages, the abundance and cheapness of atone is 

the vicinity suggest the formation of the breakwater entirely of rabble.stone. 

The position of the 300 11near feet of tine present breakwater would make 11 sene ii 


pciNiii 

le p 


along 

action 


pear 
low.*' 


l ne position oi t ne auu n nr ar leet oi tn e present ore&Kw ater wou ici mate 11 serve a 

valuable purpose as an ice.breaker to the shore end of the suggested breakwater; lliiii 

direction of the main arm would give it great stability against the movement of in 

from the direction most to be feared.the southwest; while the slope of its lake fen 

would render it qnite secure agaipst ice movement from the west. A break wain 
along the lines suggested would never be subjected to the effect of destructive wmw 
action from the south, since its main arm would be nearly parallel with the line af 

movement of waves from that direction, and the limited reach from the west.lea 

than 4 miles.would preclude destructive seas from that direction. 

To assist in the determination of the slopes of a random stone breakwater, the follow¬ 
ing summary of water.levels on Lake Champlain is presented: The ice in the lake usually 

disappears between April 1 and May 1; the highest stage of water follows thcdrap- 
pearance of the ice and occurs between the middle of Apri 1 and the last of May; tm 
low.water st&pe is reached in September and October, and from this stage to the brak¬ 

ing up of the ice th e w ater slow Illy rises, fbl Ici wed by an abrupt rise I in April and May. 

Within the last twelve years the low water has reached a stage of five.tenths foot 

above zero five times, ana a stage of 1 foot above zero seven times. Daring the mm* 
intervill higli water lias reached a stage of from 4 to 5 feet above zero uii t!me% in 
stage of from 5 to 15 feet twice, and a stage of from 6 to 7 feet above zero four tiroes. 
From this it may be inferred that the difference between high and low water is about 7 
feet. 

The following is suggested as a cross-section for * random stone breakwater: A 
width at extreme hilgli ‘ water, 7 feet above zero, of 20 feet; between high water and 
a poin 13 feet below 1 ow w ater a si ope of 2 hori zontal to 1 vertical on the lake Ism, 
and If horizontal to 1 vertical on the harbor face; below the plane, 3 feet below low 
water, the slopes to be 1 horizontal to 1 vertical on both lake and harbor faces; above 
the plane of extreme high water the stone to be sloped on each side so as to rack 
a height 3 feet at the center. By making the slopes at the beginning slightly steeper 
than thote indicated above, the reserve material can be subsequently added to the 
upper parts of the work until tbe action of the forces impressed upon the breakwater 
result in such an adjustment of tbe material as will result in a stable equilibrium. 
Allowing for subsidence of 2 feet by sinking into the bottom, the volnme of stoas 
required.for a breakwater on the foregoing described lines and with the cross.sec¬ 

tion stated, would be 125.000 cubic yards. It is believed that the protective posi¬ 
tion of sncb a breakwater would permit, of its construction without using stone in 
larger individual masses than such as could be bandied with the ordinary appliances 

for.furnishing and placing crib-filling. A part of the larger stones furnished at 111® 

quarries might without increased expense be reserved fora top covering of the upper 
exterior slopes of the work. 

The cost of the work I would estimate as follows: . 


erenoe between high and low water is about 7 


• • • 


m m m m 


m m m m 


Total 


• • • • 


m m m m m 


125,000 cubic yards rubble stone, at 90*cents.. $112,500 

Contingencies .. » mi «p m m m m • <#» m » •••••• • m m m m • m m m m m m i# *g • g9 m m m m m a • • • • • m m <m m m m 17,500 

Total m m m m mm m m m m * m • m • • m m m m m m m m m m m m m m m m m m m m m m m m m m m m m • m®»mw mm mm m 130, «1§ 

Tbe first 1,200 feet of breakwater conld be built for about $55,000, and would Im¬ 
mediately give full protection to docks built under its lee. The amount of break¬ 
water to be built thereafter could be made dependent upon the development of ths 
docks, and the commercial requirements of the harbor. 

Very respectfully, your obedient servant, 

L. Y. SCHKRMKRHORN, 

A**i*tant Engin r. 

Lieut. Col. Henry M. Robert, 

Carpi of Engineer #, U, 8 . A . 

DinitizcdbvCoOQle 
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IMPROVEMENT OP THE HARBORS OP OAKLAND AND WILMINGTON; OP 
PETALUMA CREEK, AND OF THE H.A.RBOR OF REDWOOD, CALIFOR¬ 

NIA. 


REPORT 




'-COLONEL GEORGE J3L. MENDEL .4 CORPS 

U. 8. A.. OFFICER IN CHARGE, FOR THE FISCAL 
1886, WITH OTHER DOCUMENTS RELATING 



3. 

4. 


Oakland Harbor, California. 
Wilmington Harbor, Califor 



Removal of sunken vessels or orafl 

obstructing or endangering naviga. 

tion. 


EXAMINATIONS AND SURVEYS. 


6. Ifllaia Creek, San Francisco Bay, Cali- 
fornia. 


, San Mateo River, California. 
. Napa River, California. 


United States Engineer Office, 

San Franeisoo, 0oZ., July 17, 1885. 

Silt: I have the honor to transmit the annual reports for the year 
ending June 30,1885, of the liver and harbor works under my charge. 

Very respectfully, your obedient servant, 

G. H. Mendell, 

Lieut, Col., Corps of Engineers . 
The Chief of Engineers, U. S. A. 


P P i. 

IMPROVEMENT OF OAKLAND HARBOR, CALIFORNIA. 

The present project looks to obtaining n ship-channel with 20 feet at 
low and 26 feet at high tide. There is now a ship-channel of 18 feet 
depth at high water f ;>m the bay of San Francisco to the water-front 
of Oakland. The corresponding original depth on the bar at the en¬ 
trance was about 9 feet. The increase of depth has been secured by 
dredging and by the construction of two jetties extended into San Fran* 
cisco Bay. The improvement of the channel, has afforded much con¬ 
venience to commerce, which is shown in the great increase of tonnage, 
elsewhere mentioned in this report. 
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The amount appropriated for this harbor, distributed over the 
since 1874, is $874,600. The amount expended to the close of the 
jear is $775,288.67. 




THE OPER.A.TIONS OF THE FAST TEAS. 





be placed ashore. I>redg< 




The operations of the past year consisted in dredging a ship-channel 
in front of the city of Oakland 4,200 feet in length, 100 feet in widt h,to 
a depth at low water of 14 feet; in dredging the tidal basin, and in the 
completion of a part of the sou th jetty—all by contract. The first-named 
contract, made with Thomas H. Williams, was completed on April 7. It 
included 59,089 cubic yards of sand and clay, all of which was deposited 
on the adjacent shore by means of the hydraulic method first intro¬ 
duced on this work. The price paid for this work was 43 cents per 

of a part of the material 
fact account 
the contract 
cents per 

eludes about 800,000 cubic yards of mud 

was begun under this contract March 12, 1885, and at the close of 
the year 30,047 cubic yards ’had been excavated. The dredge wa« 
burned to the water’s edge on the 19th June. Arrangements 

contractor under which the Yon Schmidt dredge was put 
to work on July 1. This dredge*has already proved its efficiency,®# 
that the work will now progress more favorably. The contract workii 
now nearly 250,000 yards in arrears. 

The contract with Edgar W. Emerson for furnishing and laying stone 
was completed on May 15; 16,685 tons of stone having been delivered, 
101,617 square feet of facing having been laid during the year. 

The stone was deposited on the south jetty, of which 2,300 linear 
feet were put in completed condition, with its faces laid in dry masonry. 
The quantity of stone required for this work exceeds the estimates, and 
|>,0OO tons are yet required to finish the portion of the jetty laid oat 
for completion last year, of which 818 feet remain unfinished. The 
method of finishing is to make the faces above low water of dry 

slope of about forty-five degrees. For this purpose 
used in the shape in which quarrying leaves them. 

wall and form a substantial finish 

counect the 
of the United 

$39,600 appropriated by the act 


masonry, on 
large stones 
They are well 






PBESENT CONDITION. 

The completion of the ship-channel from the head of the jetties te 

Oakland wharves gives a continuous depth of 1.8 feet at high water 

from San Francisco Bay. 

This depth holds only over a width of 100 feet, but there is a channel of 
about 14 feet depth at high water for a width of 300 feet. Depths have 
been maintained during the year. Near the head of the jetties and at 
the entrance, depth has been gained, while at an intermediate point 
the depth remains unchanged, the loss of about 2 feet reported last 
ear not having been recorded. The excavation of the tidal basi.ii dur¬ 
ing the year having been insignificant, improvement in the lower chan¬ 
nels was not to be expected. A noticeable addition to the tidal prism 
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ought to be made during the coming year, now that the prospect for 
accomplishing dredging is good. 

The exterior ends of both jetties remain in th© same- condition—not 
raised to high-water mark, No work was done on them during" the 

i i^iiwEiit year. It is not proposed to complete them until the operatioiis 

ooking" to a further increase of tidal prism shall have been advanced. 

* 

FUTURE OPERATIONS, 


The contract with Edward G. Lukens for dredging about 800,000 cubic 
yards will absorb the funds now available, and no other operations are 
contemplated for the coming year. 

The features of the work which will demand attention in the future 
are the continued excavation of the tidal basiu; second, the excavation of 

ished 

. The money next appro] ited is to be applied to 

appropriated. 

Engineer, L. J. Le Conte, 

information in regard to the details of last year’s operations and 
tains statistics of trade. 



more 




Oakland Harbor is in the customs district of San Francisco, at 
were collected daring the past year to the amount of ; 6,610,808. 




duties 


Money statement. 


July 1,1884, amount available ........,.... |63 f 964) !2t 

Amount appropriated by act approved July 5,1884..,................... 139,600 OS 


203,550 21 

July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1, 1884.. §104,238 96 

July 1, 1885, outstanding liabilities........ .i... 7,965 48 

- 112,204 44 



... 91,345 85 


Amount (esti 
Amount that 




comp 
of 1866 


reqmrei 


>iect... 939,929 

June 30,1887 300,000 
of river and 


Abstract of bids for dredging channel in Oakland Harbor, California, opened March 25, 

1884, by Lieut Cot O. H. Mendell, Corps of Engineers. 

« 



Names of bidden. 


Price per 
cubic yard. 




1 

2 

8 


Thomas II. Williams, jr. 

John Hackett..... 

AUezey W. Von Schmidt 


Cents. 


• • * m 


m m • m 


m m 



# Accepted. 
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Abotraot of hide /nr dnatfisf MM bmalm fa OaMomd After, Cmtiformim, opomei 

S3, f ill 1* iii!..Ilf XtoaC CllBi.IL 131. B. MmiM, Curpi «f inii. 






Xdwaid Cl.Lnkais....... 

IHjlpar W. bmoa.. 

▲Imuj W. ir-iii! Sehmldt 

Thomas III WflUaana, Jr.. 

Cl. IIL Long.......... 




m m m m • m m m • 


Otmii. 

It 95 
IS 
IS.1 
17 
17| 


Acoeptfli 


THs ridwiinoeiTfld throo^k 


Attract of oontracts made during i\e yearfor tMe Improvement of Oakland Harbor, Cafybrmn 


Edward G. 



,jr 


July 7,1884 Dredjfing chaaiMl at 4S eeafti 

Oct. 4,1884 Dredchig tidal bum iilrlll.Ill 

| ymrtL 


REPORT OF MB. 
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8an Francisco, Cal., June 30, 1866. 

Sib: I have the honor to submit the following report on the progress of operation 

for the improvement of Oakland Harbor during the fiscal year ending June 30, lflfi. 

At the beginning of the year two contracts wens in force—one with IS. W. Emails, 
for furnishing bI-ob® mud placing it on. the jetties in the form of dry masonry faeisg; 
the other with Thomas M. Williams, Jr., for excavating a ship-channel through us 
hardpan shoal extending along the city front of Oakland ana placing the material 
ashore. Both of these contracts were completed during the fiscal year. 

On the 4th day of October, 18*4, a new contract was entered Into with Edward CL 
Lnkens for excavating a tidal basin In the Inner harbor, the contract calling for tha 
removal of about 800,000 coble yards, all required to be placed, ashore. 

This contract was in force at the close of the fiscal year. 


WORK ON THE 


The contractor, E. W. Emerson, who at the beginning of the fiscal year was for* 
nishing stone and laying it np in the form of dry masonry, met with many nnib r a— 
and expensive delays in the form of legal injunctions. Towards the latter part ot 
September. 1884, an injunction was served against further operations in the :imam 

S narry at Telegraph Hill. This injunction could not be removed, and as a result tbs 

eliverv of small stone selected from other inferior Quarries dragged alonir until Be. 


delivery of small stone selected from other inferior quarries dragged along until Be. 

comber 16, 1884, when the contractor lost one of his barges during a storm. On iiIiii 
27th of December he made application for permit to quit work until the stormy season 

was over. Permission was granted and the delivery of stone and dry.masonry.work 

both came toa standstill for the time being. On the 13th of January, 1885, however, 
the contractor obtained substantial aid from the Kelso Quarry, Telegraph Hill, and 
asked permission to resume work. Accordingly, work was resumed on January IB, 
1885, and continue up to May 15, 1885, when the contract requirements for delivery 
of stone were fulfilled. 

The work of laying up the large stone in the form of dry masonry facing, however, 
did not reach completion until June 16, 1885. 

The total amount of stone delivered during the fiscal year was 16,684.9 tons, ill 
of whiclii was placed on sections 1 and 2 of the south jetty. 

The total amount of facing work laid during the year was 101,611 superficial feet. 

The present condition of tie jetties is as follows: 


NORTH JETTY. 


'This jetty waa completed during previous year as far ms present purposes requite. 
No work or repairs of any kind have been done on this jetty during this fiscal year, 
and it may be said that it stands in substantially the same condition as existed at 
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"the beginning of the year. The dry masonry facing laid on the channel Blope has 
mnswered its purpose well, and is •till intact. The northerly slope along this portion 
of the jetty, which is simply loose riprap of moderate-sized stone, may need some 

~ itional 


"trimming up with additional stone In coin years on account of the swells from 
northerly gales having a tendency to flatten the slope. This is a small matter, how¬ 
ever, and needs no present attention. 

SOUTH JBTTY. 

Ob 

Section 1, extending from shore.line 3,884 feet, has had its crest raised np to 10 to 

12 feet above low water during the paBt year. This section is all riprap work, and 
consumed some 4,000 tons nearly, whereas the last year’s estimate was 3,000 tons. 
The reason for this increase was that winter storms added largely to the sandy fill¬ 
ings behind the jetty. These accretions continued to accumulate until the sand- 
drifts began to wash oyer the crest of the jetty and into the navigable channel-way. 

At the point where the south jetty meets the shore.line the old stone work became 

completely buried out of sight by the mass of Band .drifts. This necessitated greater 

width and height to the construction than was contemplated in last year’s estimate. 
This section lafiiow completed for all present requirements. 

Section 2, some 6,529 feet long, has had about 13,875.6 tons of stone deposited on 
it, nearly all of which has been laid np in the form of dry masonry facing. Both the 
side slopes and crest of this section are to be faced with dry masonry. The remainder 
of this section yet unfinished on the completion of the contract was 36,000 superficial 
feet, which is equivalent to a further .requirement of 5,000 tons of stone. The circum¬ 
stances which account for the increased quantity of stone required on this section 
over and above that estimated for its completion in last year, namely, 10,000 tons, are 
substantially as follows: 

The old masonry facing along the channel side of the jetty showed signs of lack of 
sufficient support at the footings, and it became necessary to add an apron of large 
stone at the base of the slope extending throughout the entire length of the section. 
This additional work was not found to be necessary at the foot of the slope on the 
south side of the jetty, although that faoe was exposed to the heaviest mm in San 
Francisco Bay. The experience gained on one slope could not be applied to the other. 
This footing apron, 6 feet wide and 5,529 feet long, when completed, will consume some 
8,000 tons of large stone over and above the estimate submitted last year, making the 
revised estimate for completion, say, 18,000 tons, more or less. 

Section 3..This portion of the jetty was completed last year, and np to the close of 

the present fiscal year ha* been subject to no climgos worthy of note. No work of 
any kind has been done along this section during the year. 

SHIP-CHANNEL WORK. 

m 

The work of excavating a channel 100 feet wide, 4,200 feet long, and 14 feet deep 
at low water at and along the city front of Oakland, was completed on the 7th of 
April, 1885. The material taken from this excavation, in all some 59,089 cubic yards, 
was largely a hard tenacious sandy clay and proved to be very difficult material to 
work. The 
centrifugal 


'ery difl 

dredge used was what is known as the ‘‘Atlas dredge,” a variety of the 
i pump dredges, in which a cutting apparatus excavates the material and 
the pump, whi 


feeds it to the pump, which in tnm sucks it np together with a large percentage 
water and forces it ashore through a suitable line of discharge-pipe floated partly 





of 
on 

on shore. 

The actual engine hours consumed in this work is 2, 
yards per day often hours. This is not a fair statement, however, because the dredge 
was Ibiuilit for soft digging, and during the first portion of the contract was unfit to cope 

with the material. .After making proper modifications and increasing her power, she 

was able to excavate and put ashore, 600 feet distant, about 500 cubic yards in ten 
houra’ run. On private work in this same material the Osgood dredge could not e - 
eavate and dump into scows more than 200 cubic yards per diem of ten honrs. This 
would seem to show conclusively that the centrifugal-pump dredges, as a class, are 

folly able to cope with any material capable of being dredged by the.old.style dredges. 

* tin© completion of this contract wo have now a navigable depth or 14 


As in result of then completion 


feet at low water, cur 20 feet at high.water springs skirting along the city front. The 

benefits to be derived from this improvement are being felt already, as shown by the 
deep-draught vessels now coming in without breaking cargo. The banks of this ex¬ 
cavation being abrupt and 6 feet in height, it will be necessary to mark the south 
bank with a lino of spar-buoys. 

TIDAL-BASIN WORK. 

Operations for making a tidal basin in the inner harbor under contract with Ed- 
wara G. Lnkens did not begin until March 12, 1885, and under circumstances which 
were hopeless in the extreme. As in previous contracts on this work, the material 
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excavated was required to be placed ashore behind suitable retaining embinkmak 
The contracting parties attempted to' convert a clam-shell dredge into a centrifugal 
pump dredge by comparatively slight alterations. They made use of a small pnsp 
and a small suction pipe; but at the same time used, a large discharge pipe to cany 
the material ashore. The attempt proved a total failure, and is instructive to tfcn 
extent, that it shows conclusively that, for pumping mud, a large pump and large pips 
are necessary in order to reduce friction and avoid liability to clog with refuse luatir 
found in all dredged material. 

Work on this contract dragged along until June 19, 1885, when, at 10.30 p. m. , Iks 
dredge took fire and burnt to the waters edge. Arrangements are being made by tbs 

contractor.to employ the Yon Schmidt dredge, which did inticli good service on tfcia 

work during the previous contract, by which it is understood that this dredge will 
undertake to complete the contract. Work will be resumed on the first of the coming 
year. The total amount of material excavated and put ashore under this contract 
wiiui! 30,047 cubic yards, representing three months’ actual work, whereas the contrast 

called for 45,000 cubic yards per month. The price paid for this basin work is 11.SI 

cents per cubic yard excavated and placed ashore. The measurement is made in liJIiii 


CHANNEL-WAY BETWEEN THE JETTIES, 








A special survey has just been completed, the results showing that the 16-foot water 
line in San Francisco Bay has advanced well into the mouth of the jetties, and at the 
inshore ends of the jetties the 16-foot water line from the inner harbor has advanced 
towards the mouth of the jetties several hundred feet. On the other hand, the por- 
tion of the channel midway the length of the jetties has remained about the same as 
last year, cur 2 feet shoaler than when the dredges finished their work in June, 1882. 
The san dy deposi t alon g t hi a shoal regi on, ho w e ver, is pecul it ar in th is respect* that 

it is kept constantly in.motion by the tidal ebb and flood currents, so that at no tim> 

does it remain at rest long enough to become compact. The sounding.rod sinks into 

it under the weight of thehand, and vessels drag their keels through it when drawings 
foot more water than the sounding-pole showed. All then© facts go to show a pw»- 

f ;ressive improvement as compared with previous reports. The scouring out at tfaa 
wo ends of the jetty channel is undoubtedly due to the tidal-basin work m the upper 
harbor adding to the tidal prism, and I venture to predict that the shoaling above 
mentioned will entirely disappear when the tidal-basin contract now under way shall 
have been completed. " It is estimated that when this contract is fufilled a grand total 
of 1.5 per cent, will have been added to'the original tidal prism. 


The small amount of additional work required to complete section 2 of the south 
jetty is that which calls for our first attention* otherwise the unfinished portions will 
be subjected to more or less displacement by winter storms, such as was experienced 
last year, and considerable work will have to be done over. 

The next operations to be undertaken are such as will provide for farther increan 
of ti dal prism. Th in w III 1 be accom pi isb ed by con tin mi u g o liar work on the tidal basin, 
but most of all by cutting a tidal canal connecting Oakland Harbor with the estuazy 
of San Leandro. The completion of this canal constitutes the great ruling feature in 
this harbor improvement, and work should be commenced as soon as practicable. 

The completion of this canal will add largely to the tidal prism in Oakland Has- 
bor, and thus tend to maintain the depth of water in the jetty channel. 


COMMERCIAL STATISTICS. 


Your attention is invited to the following statistics which have been collected, 
showing the importance of the genera) traffic which passed through the jetty channd 
during the past years: 


Years. 


Ferries. Tripe. 


1874 . 
1878. 
1882 . 

1883 . 

1884 . 




®, 400 
8.800 
®»400 
8 » 000 
8,000 



Kona 

210,240 

858,852 

m .a© 

074,001 
1,568,700 



freight 


111, INI 

i, ssi. m 
i. iso, sst 
t, mu M 
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Trajflo by vmiIi, 

\ 


Tears. 

& 

Humber 

▼easels. 

Tone 

register. 

Tons 

freight. 



70,75! 
108,125 
129,714 
144,004 
148,886 
188,663 

94,809 
311,8*7 
173,448 
257,814 
215,829 
1155,788 

11870 „ „ ,..» , „, „ „. .,, „,.,. „»,,,,,, „. „,, ......... „ 


^ ooo 

iiifina 

HU 



By combining the above quantities we have the following grand totals for the en¬ 
tire traffic passing through the jetty channel daring the past year: 


Before fan 

proven) ents, 1874. 

After improvements, 1885. 

Traffic. 

Passengers. 

Freight. 

Traffic. 



■IIIIjjF lanry *•»»•»* • • •»• * i 

JBy TNMla * .......... 

Ji IIB3III m\ m m m m m • » m m « 

11OH0 • m am «> «» m * « • • • 

Total...... 

Torn. 

90,000 

Jiljr iarry • • *»»•»»• • • 
By tmmIb... 

XOlal. w « *»»»• *«« 

1,558,789 

Tont. 

1,202; lilt 
255,788 

iM^aoo 

1,558,789 

1,457,968 


nearest port of entry is that of Ban Francisco, 







ms. 

1884. 

▼•■■da entarlift*.. , 88 (88 898 # # « , . „.. 888 8881 . 1888l 811 ,„ 

900 
845 
1,944,142 
958,066,404 
96,847,580 

889 

JIllii is m ffllfliiii treason ajacl ]iiiiiiiifi!!iJii!^if!iJfeiuiiisiJ! 0 iiisJliJliissiMSS 2 i # «»* » • *»»•«• «*• ®»«® • * •>■«*»«* «» ® * *»«« ®«*«. 

841 

1,918,649 
954,982,588 
96,610,808 






In * J« JLiJiii 


C. E») 
Auiitant Engineer, 





m 


IMPROVEMENT OF WILMINGTON HARBOR. CALIFORNIA. 


GENERAL STATEMENT. 

The present project is intended to increase by 4 to 6 feet the low-water 
depth of 10 f eet which has been maintained for a number of years. The 
present maximum draught with which vessels can enter the harbor is 
15 to 10 feet. The proposed increase, when secured, will enable vessels 
of 20 to 22 feet draught to enter at high tide. 

The increase of depth m expected to result from the completion and 
extension of existing jetties combined with dredging, the two kinds of 
operations to be prosecuted simultaneously. 

The total amount of appropriations made for this work, beginning ixi 
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1871, is $705,000. The amount expended is $664,833.15. 1871 the har¬ 
bor. then in a state of nature, had a low-water depth at its entrance 
which varied a little on either side of 1 foot. The present low-water 
depth of 10 feet has been, established several years. In 1871 no 
going vessels could enter the harbor, and freight and passengers 
taken from vessels anchored in the bay of San Pedro, and were earned 
ashore on lighters. Now a vastly increased coasting trade is earned 
on by vessels discharging at wharves within the harbor, and connect¬ 
ing with the southern overland railway system. 

OPERATIONS OP THE PAST YEAR. 

The act of July 5, 1884, appropriated $50,000, an amount not large 

enough to permit operations to be carried on as designed.that is, by 

dredging and jetty.work combined. Bids for dredging were, however, 

twice solicited. The first call brought one bid; rejected as being nn- 

one-half the price of 
by hydraulic dredging, which method required 
deposited behind the jetties. No contract was 
entered into, for the reason that a full consideration made it evident 

the existing condition as to height of the jetties more or less sand 
after being deposited would be liable to be returned to the harbor. At 
same time it became necessary to construct a dike of stone for tbe 
protection of the southern end of Rattlesnake Island, which has been 
undergoing abrasion under the action of waves for several years. It 
had been hoped that the abrasion would cease and that a restoring 
action would set in, causing the sand to form, in extension of the island, 
as had been the case in the earlier history of the work. This hope iniis 

not realized, and it seemed hazardous to wait longer. The cost of this 

dike, subtracted from the appropriation, left a sum too small to justify 
contractor In establishing a dredging plant at a point so remote, aiii 
iii this way it became to the advantage of the work and the bidder not 
to enter into contract 

The appropriation was, however, held intact, until it became ev.ideal 

that no additional sum would be obtained during the last session of Con- 

1 , and on March 24,1885, a contract was made with Edward A..Von 

ihmidt for the delivery of 18,000 tons of stone, more or less, to be if. 

plied to the construction of a dike about 700 feet in length and to rais- 

were begun on May 1, and on June 30 5,284 tom 

450 linear feet of the dike, completing 320 feet. The 
tons, was placed on the main jetty, raising 230 linear 

Previous experience In the failure of contractors to place stone satis. 

•factorily led to the adoption of hired labor for this part of the work. 
Preparations were made by building two new lighters and repairing 
three others and providing a suitable equipment. 

The contract will expire daring the present calendar year, and but 
» ney will be carried over for next year’s operations. 

THE PRESENT CONDITION. 

A hydrographic survey made at the close of the year shows some im¬ 
provement in the development of the interior cslia.ii a larger deposit 
of sand at the entrance making the bar wider and a change of direction 
in the channel over the bar. The depth at the entrance, however, 
remains the same, namely, 10 feet at low water. This fact confirms the 
views before expressed in these reports, to the effect that 10 feet at low 
water is the limit of depth to be expected in the present condition of the 
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harbor, and tl >t increase of depth can be obtained only by farther ex¬ 
tension of operation 8. 

There is no change in the condition of the jetties worthy of special 
notice. The oust jetty now stands at a level of 2 to 3 feet: above low 
water, and requires to be raised 6 or 7 feet to reach high-water mark. 
The profile as constructed is indicated by these dimensions, namely: 
width on top 10 feet, outer slope 1 on 2£ bane; inner slope 1 on 1. The 
exposed portion of the wall is to be made of stones 2 to 4 tons in weight. 
The dike as built has generally the same character of slopes and mate¬ 
rial with a width of 6 feet on top, which is placed at full high-water 
mark. The height of the dike is in general about 9 feet. 

FUTURE OPERATIONS. 

The estimate submitted in report for 1881 for securing the maximum 
depth of 15 or 16 feet at low water, which Is regarded as the limit of 
improvement, now requires some modification owing to changes in cir- 


of 


UiliiMtdiM:* 




owm 


133 


@ « 




able and it was not nsed for the purpose. 

The stone which this material was then expected to replace will now 
have to be purchased. The delay in the work due to want of appro¬ 
priations causes changes of conditions and adds considerably to con¬ 
tingent expenses. The work was estimated in 1881 to bo done for 
11291,766.42 in two years’ time. Four years have now elapsed, and in that 
time $150,000, one-half of the estimate, has been appropriated. The 
delay has permitted the sand, from the interior channels to take a new 
position at the entrance from which its removal will be more ex] tensive 
than if its position had remained unchanged. 

The harbor is quite remote from industrial centers, and there is con¬ 
siderable uncertainty as to the prices it may he necessary to pay. The 
bids for dredging opened during the past year were higher than, was 
anticipated. There is little competition to be expected in dredging of 
this character. 

Under these circumstances it becomes necessary to increase the esti¬ 
mate heretofore submitted. It now seems probable that $250,000 will 
be required to complete the present project. If the amount were given 
in two successive appropriations the work wonld be .done in three 

of about 1,500 feet of tie west jetty to high-water mark. If the appro¬ 
priation shall be sufficient, contracts will be made both for dredging and 
for jetty work. 

Wilmington is a port of entry. The amount collected for eustoms during the fiscal 


Wilmington is a port of entry. The amount collected for eustoms during the fiscal 
year was $47,207.99. 

Seference is made to the accompanying report of Assistant Engineer 
W. P. Smith. 

Money statement . 

July 1 f 1884, amount available.. $17 87 

Amount appropriated by act approved July 5, 1884. 60,000 00 


July 1,1885, amount expended during fiscal yean;, exclusive of 

outstanding liabilities July 1,1884 ........... $9,85102 

July 1,1885, outstanding liabilities ............ - 2,258 70 


50.017 87 


17,109 72 


July 1, 1885, amount available 


32,908 15 
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Amount (estimated) required for completion of existing project........ * 

ilmouzit that oan be profitably expend in fiscal year en ding June 30,1887 16®, W 9 
Submitted in compliance with requirements of section 2 of invar and 
harbor acts of 1866 and 1867. 


Abetraet of bide for delivering stone im Wilmington Harbor , California, for ike bnekam 
opened Mards 21,1885, at 12 in. y by Lient. Col. G. H. Mende l , Corpe of JBmpimeen, 


life, 




* Contract vrarded 


Schmidt, 



Abetraet of bids for dredging in Wilmington Harbor , California , opened Sep temher 10,1881 

at 12 m. f it Lient. Col. G. H. Mendell . Corns of Enoineers. 


, Col. Q. H. Mendell , Corpe of Engineers, 


Ho. 


Name of bidder. 


Price per Price per 
cubic yard cable yard 


Hansxks. 


1 William D. English 


IS ill 


00 Effected. 


Abetraot of bide for dredging in Wilmington Harbor , California , opened September II, 

1884, at 12 m., % Lieut. Col. G.H. Mendell, Corpe of Engineere. 




Names of bidders, 


Price per Prioe per 
cable yard cubic yard 
outside. inside. 


John C. Benson.3b John 
William I), English .. 


.»• • m m # « 


• » * » • 


111, 90 
80 


REPORT OF MR. WILLIAM P, SMITH, ASSISTANT ENGINEER. 

United States Engineer Office, 

#San Pedro , Cal., June 30,1866 

Sir : I have the honor to snbmit the following report on the operations for the im¬ 
provement of Wilmington Harbor, California, for the fiscal year ending June 30, lt& 
The last work done towards the improvement of the harbor was a dredging contract 
for widening the channel through the reef, which was completed December 14,18& 
No appropriation having been made for the next fiscal year it was decided to ex* 
pend the available amount of $50,000 in stone. Had an appropriation been made for 
the year ending June, 1886, it 'was the intention to let with the combined sums a coo- 
tract for dredging a channel through the sand forming the present outer and inner 
bars. Bids for the delivery of stone in the harbor were invited, and on March 'H, 
1885, a contract was let to E. A. Von Schmidt for $1.97 per ton of 2,240 pounds. By 
the terms of the contract the first stone were delivered on May 1, and placed on the 
last traiuing-wall connecting the outer end of the timber line with Deadman*a Island. 
This wall is 1,800 feet long, and although when built was between 4 and 5 feet nli«ve 
low water, it haw now spread out and settled until it Is only between 2 and 3 M 
above low winter. A large portion of the water entering and escaping from the ban 
bar over this wall, the scouring* effect of the current is thus in a great ineasore 1<# 
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m» same conditions apply to the west training-wall. It has also settled until it is 
liriit little over 3 feet above low water. 

The contract let was for 18,000 tons of slope, and this quantity, It wtut estimated, 
would raise the east wall to between 8 and 9 feet above low water, with a sufficient 

coroes.section to resist the sea. If not deemed expedient to raise the entire length at 

tmee, other walls will be started or raised. 

Under former oontraots for the delivery of stone in this harbor the contractor was 
swanired to place the stone with his own men and plant. * 

The work has invariably been delayed from want of experience and the proper ap¬ 
pliances in taking the stone from the vessels, bringing them into the harbor, and land¬ 
ing them in. such places and form as required. Bhool water necessitating tide work, 
heavy swells at times, and not knowing what to prepare in lighters, derricks, and en- 
ginee, have caused delays and loss of money to previous contractors, thereby making 
i». poorer quality of work, and the contingent expenses of the work greater than they 
should be. 

To avoid this it was decided to let the contract for the delivery of the stone onto 
lighters belonging to the United States, and to place the stone by hired labor. For 
this purpose two new lighters were built and three old ones repaired. A. derrick and 
engine was placed on cine capable of handling any stone that may be delivered, and 

JII m fr *■ . • H 41 . « ■ Hl H * J* a • 


M is 


to have been a profitable course on the 

laid in the harbor for several dayB waiting to be 
has not been an hour’s delay for want of lighters, 
were placed on the east wall nntil the 25flit of May, after 1,796 tons, had been 
and 230 feet of the wall had been raised to the required height and size. 
!er stone were put on the bottom, and the top and slopes formed of large 
stones from 1 to 3 tons weight. Work on the east wall was suspended to build a spar- 

wall on the outside of main line, starting from a point 600 feet outside of the high. 

water line of the extremity of Rattlesnake Island, and extending in an easterly (U* 

section nearly at right angles to the line of.breakwater parallel to line of beach. 

The wal 1 is laid on1500 feet long, but will probably be ex tended 100.feet or more. 

The object of this spnr.wall is to assist the extension of Rattlesnake Island by the 

accumulation of sand on the outside of the "breakwater. 

For several yearn the end of the island has been, washing aw my until about 400 feet 
more of the single line of timber work is exposed to low water and below than was 

some five years ago. lit in expected that the space between the new spur.wall and 

the beach will gradually fill with sand. The sand on the line of this wall when started 
was 1 foot below low water. 

Several attempts have been mad© with structure® of brash to collect the sand on the 
and of the island and along the line of breakwater, but the favorable results wen 
only temporary, and a riprap wall of this nature seemed be the only means left to 
build out the beach and hold it. 

At the end of the year, 3,488.76 tons of stone had been used in tills wall, wbich had 
built a foundation 455 feet long of small stones 40 feet in width and about 3 feet 
high. For 320 feet of this distance the wail is completed with large stone, making it 
6 feet wide on top aDd 8 feet above low water. 

One thousand seven hundred and ninety.five tons need on the east training.wall 

sod 3,408.76 tons on the spur wall make 5,283.76 tons delivered to the end of the year 



The 




report, showing soundings taken in the 
having passed since the last survey. 

same depth of water is found over the outer and inner bars as there was one 
year ago, viz, 10 feet. The inner bar has improved slightly, but the outer bar.has 
extended seaward and to the east, aud the distance between the 12-foot ourves on the 
outer bar is now about 100 feet greater. 

The inner bar has remained as it now is daring the year, but the onter bar has at 
times during the year had 1 foot, find some think over 1 foot, less than it now has. No 
survey was made, except the present one, during the year. The outer bar has shown 
indications of scouring during the last month or since the stones were pint on the east 
training-wall. The sandy bottom of the bar is now quite irregular m depth and is 
gettiug softer. 

The spur-wall will take about 1,000 tons more of stone and this will leave of the 
present contract some 12,000 tom more to put on the east wall. This will no doubt 
Increase the scouring effect of the ebb tide sufficient to increase somewhat,t the depth 
of water on .both the outer and inner bars, or certainly to straighten the channel 
which now takes a turn around Dead man’s Island, deflecting nearly forty-five degrees 
to the left. This turn iu the channel increases the difficulty of large vessels entering 
the harbor. The area of ciioal water liiiviiig increased makes more swell at times, 
which, with the crooked channel at the entrance, prevents the fall depth of 110 feet 
it low water from being at all times ftvnilaUe. 

, The channel inside of the inner bur hiii changed t little Inring the year. The 
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rand-spits have extended out toward the channel in places and receded some In 




We 


On the whole the inner channel is rather better denned and has in pi 
ened. Where the spits have approached the channel the banks an bold, 
the most change in the sand-spit in front of Timm’s Point. 

The following statistics of the commerce of the harbor show a decrease in i 

of vessels over the previous year but an increase in number of steamers.mn i 

in coal imported and decrease in amount, of lumber and merchandise. The export* 
have increased and Revenue decreased. The principal revenue is from coal i 
but duriug the year nearly 20,000 tons were brought from Washington T rritorr. 

Of the vessels that arrived, one hundred aud twenty.five steamers, eight baring afi 

the brigs and all the schooners came inside and discharged cargoes at the i 
This shows an increase in proporlilon of vessels, especially steamers, that now de 
have to lighter outside the bar. 

Vessels have entered drawing 314 feet 10 inches of water on a 5.foot tide. We ham 

had 



STATISTICS WILMINGTON HARBOR, CALIFORNIA. 
[From January I to Deoember 81 , 1884 .] 
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IMPORTS. 


Lumber ..................... 

Coal ..... 

» 
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Grain ............ 

Frnit and honey . 
Merchandise. 
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2,100 



Receipta for cmstoms for fiscal 
Receipts for customs for fiscal 
Respectfully submitted. 



ending June 
ending June 



1884 

1885 


Col. G. H. Mkndkll, 

Corpa of Engineer, 17. 8. 



f 


•58,556 a 
47,207 9 


W. P. Smith, 

Jniatami . Bmgiauer. 


P P 3* 

I 

IMPROVING HARBOR AT REDWOOD, CALIFORNIA. 

The act of July 5, 1884, appropriated $3,000 for this work. The 
amount being insufficient to produce a good result, it has been held in¬ 
tact. The estimate for the work is $15,400. The whole amount is nec¬ 
essary in order insure a contract. 

The work is to consist in dredging, 40,000 yards being estimated, ei 
required to enable vessels drawing not more than 7 feet to reach the 
town front of Redwood City. 


I"**** 19 
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Money statement. 


Amount appropriated by act approved J uly 5, 1884...................... 18,000 00 

J : uly 1, 1«85, amount a vai lable.......................................... 3,000 W> 

Amount (estimated) required for completion of existing project........ 12.400 JO 

Amount that can be profitably expended in fiscal y ear ending June 30,1887 12,400 till 
Submitted in comp fiance with requirements of section 2 of rWer and 
harbor acts of 1866 and 1867. 


P P 4 . 

IMPROVEMENT OF PETALUMA CREEK, CALIFORNIA 


The completion 





this work as projected was reported in the last An* 
:ii;i was done during the past year, and none is now 
ing year. 





1884, amount available 

1885, amount available 


«i m on 


« HI « >M® m « 

• «> «» • * « 


m • • m toot m « * m m m ffli not. <• m m m m m m * • m m 

» » ooo ton <ot ton m osoo 1001 » » m toot osoo <000 non. toot in 1001 « mr m 0001 w 


$2,343 09 
2,343 09 



REMOVING SUNKEN VESSELS OBSTRUCTING OR ENDANGERING NAVIGA 

TION. 


ESCAMBIA.. 


The last Annual Report stated that there was at low water a-depth of 
at least 33 feet over the wreck of the Escambia, a result obtained from 
careful sounding, dragging, aud diving. Nothing has since been learned 
that lessens confidence in this result, and the wreck is now not consid¬ 
ered to be a danger to vessels. Nevertheless, to make assurance doubly 



having the 

postponement 



mpelled 


DREDGE Ilf SAM" JOAQUIN BIVEB. 


The dredge used by the first contractor for making a cut.off at the 

Devil’s Elbow, on the San Joaquin River, was sunk at the month of the 
proposed new channel about May 14,1884. The contractor having failed 
to take measures to remove the dredge, he was urged to do so on Jane 
12, and again on July 3. During July the owners began to attempt to 
raise title barge. Desultory and trifling efforts continued to be made, 
with much interruption. The dredge by its position was an obstruction 
to the navigation of the river and an iucon venienee to the operations of 
the second contractor who on default of the first had undertaken to 
make the cut-off. In August bids were invited for the removal of the 
scow and machinery, in accordance with the terms of the act approved 








REPORT OF 




chjdef of Baonisim u. a army. 


June 14, 1880, and cif the act off August 2, '1882. The owners kept s 
work, however, just enough to enable tlieixi to claim that they Iliads* 
al mdoned the dredge. Under the circumstances the contract mH 
not be awarded. 

The owners finally removed all that was worth the expense, sijcii MS 
the barge on the bottom in a broken and worthless state. The »iia§;- 
boat Seizer removed the fragments in January, 1885. 

The expenditure daring: the year was $86.89. 


P P 



PRELIMINARY EXAMINATION OF ISLAIS CREEK, 8AN FRANCISCO BJ 

CALIFORNIA. 

United States Engineer Office, 

San Francisco , CM,, November 18, 1884. 

General: After an examination of Islais Greek, California, as i 
qniredby the act of Congress of July 5,1884, the following report 


General: After an examination of Islais Creek, California, as a 
qnired by the act of Congress of July 5,1884, the following reports 
respectfully submitted. 

Islais Creek lies within the territorial limits of this city, and within 
the jurisdiction of the State Board of Harbor Commissioners, which o» 
trol the water front of San Francisco. The mouth and that portion d 
the creek which is in any sense navigable lie about 3 miles to the south' 
ward, of the central part of the city. But for the tide there coaid be is 
navigation of the creek. The tide, which rises from 4 to 7 feet at octet; 
and springs, ebbs and flows now over about a mile of length of the 
estuary adjoining the month, which is in San Francisco Bay. In tk 
natural state of the estuary the tide reaches a point 2»miles above tilt 
month, but is now intercepted by a canseway embankment across the 
creek on the line of Fifteenth avenue, a mile above the mouth. TM 
causeway was made in 1878, under the authority of an act of the lif 
islatnre of the State passed in 1876. It now forms one of the 11m 
of communication between the city and a suburb known as South San 
Francisco. This road is, to the degree that it reduces the volume d 
tide circulation in the estuary, an injury to the channel of the creek 
A second road, known as the San Brnno, crosses the creek by a bridge 
about 3,000 feet above Fifteenth avenue. This road was built in 1858, 
under authority of an act of the legislature of the State. It is thought 
not to be injurious in its effect upon the navigable value of the estuary 

The creek or estuary debouches into San Francisco Bay over a wide 
flat in part bare at low tide. Kentucky street crosses this flat about 
1,500 feet outside of the mouth and forms an effective barrier to the 
navigation of the creek. The roadway is of timber, and is supported ob 
piles. 11: has no draw-bridge. This street is a much-used line of com¬ 
munication between the city and South San Francisco. It was until 
recently a route of street-car travel. The rails have, however, bee* 
taken up. 

Kentucky street was extended across and in front of the month of 
Islais Creek in 18 8, under authority of an act of the legi lature of th§ 
State dated April 2,186 ; amended toy mu act dated March 28,18< % 
which contained the follow ing words, namely: “Provided that the said 
railroad company (Potrero and Bay View Railroad Company) shall hi 
required to construct si draw in the bridge on Kentucky street at its in¬ 
tersection ith Tulare street (Islais Creek), whenever the parties ini 
asted shall pay the ex mse of con such draw, and provide for 

the maintaining of same.” 

’ 
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j§lH met of the legislature of l_eh 26,1868, declared the creek be¬ 

tween the mouth and Franconia Landing to be navigable, with a pro¬ 
viso tbat nothing in the act shall affect* the rights of the Potrero and 
Bay View Railroad Company, and that this company shall not be re¬ 
quired to build a draw cur pay the exist of maintaining a draw. 

Franconia Landing was about one-fourth of a mile above the mouth. 
The portion of the creek proper declared navigable was, therefore, about 
one-fourth of a mil© in length. 

In 1880 the Board of State Harbor Commissioners brought suit in the 
Btate court against the Potrero and Bay View Railroad Company, al¬ 
leging in the complaint that Islais Creek is and has been, from time int- 

memor.ial, a navigable stream 5 that the defendant has obstructed it by 

building a bridge on piles over the channel, and has thereby damaged 
the commercial interests of the city, and asked the court to adjudge the 
bridge to be a public nuisance. 

The court held that Islais Creek has been a navigable stream since 

28,1868, authorizing the construction of the bridge, are in conflict with 

the Constitution of the United States, and with the act of Congress ad. 

mit.ting California into the Union. 

The court decreed the bridge to be a public nuisanoe, and ordered the 
defendant to remove it without delay. The defendant appealed the 
case to the supreme coart of the State, which, so far as is known, has not 
acted on the appeal. 

The harbor line as now established and shown by the official map of 
the State Harbor Commissioners is fixed about half a mile outside of 


Kentucky street, and a channel 200 feet wide is adopted for Islais 
Creek. The sea-wall to occupy the harbor line is not here built, and will 
not toe for many years* 

Of course there has been no navigation of the creek since the con¬ 
struction of the Kentucky Street Bridge In 1878. Prior to that time 
a few small cargoes in vessels of draught not greater than the rise of 
the tide are said to have been delivered at Franconia Landing. The 
improvementof the creek by a draw in the Kentucky Street Bridge, and 
the dredging of the channel at a reasonable depth, doubtless would 
restore this trade, and perhaps increase its volume. There are several 
small factories of leather and chemicals on the shores of the estuary 
which perhaps would receive supplies and ship products by water, and 

save thereby a cartage of 3 or 4 miles. It is also possible the improve. 

ment would lead to the establishment of new and large factories. 1 Nev¬ 
ertheless, the advantage likely thus to be gained for commerce seems, 
under present circumstances, to be of too small proportions to justify 
the considerable expenditure that would be required to build ana main¬ 
tain one or more draws and to .. The 

complications already mentioned, canaed by the Btate having author¬ 
ised the construction of thoroughfares across the channel, seem to bean 
additional reason why it is not expedient at present to undertake the 
improvement of the creek. 

At some time, when complications shall cease to exist, and 

when there shall appear to be a real need fm increased commercial 
MUttas, Islais Greek may be worthy of improvement, but under 
hug circumstance lit In not sc aided. 

Very respectfuly f pur obedient servant, * 

G. H. Mbnde 

Lieut. CM., Oorm ef Ungkmm 

The C iv of i ann s, U. S A. 
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PRELIM ABY EXAMOfATldir Of 111 8AN MAI JO , C, OKI 

United Si Engineer O: pick, 

ilS'i m Francisco, CaL , 8t ttcmbcr 19, 1 

General: Having 1 iade a personal exatnin; ion of San 1 [ateoX*?.e 

California, 1 have the honor to submit the following report. 

San Mateo River, or Creek, as it is known in California, disefaup 
into 8 an Francisco Bay ab rat 15 miles to the southward of thisc% 
It drains perhaps 30 square miles, and daring the rainy c & 00,611 
short time, it carries a large quantity of water. 

Doring the greater part of the year there is a little or no 
water in its bed. The tide naturally ebbs and flows for a mile 
its month, making a bit of esrnary lying in a strip of marsh land bs 
dering San Francisco 

Coast Survey map made about 
the village of San Mateo, the ma 
Point San Mateo, and the outlying k 
Francisco Bay. The dam and private laadif 
are shown in approximate location as recently observed. 

A half mile above the mouth of San Mateo Creek is shown a lands*; 
or cmbarcadero , connected with the village of San Mateo by 11 mi 
about a mile in length. In former years this landing was In nse,aM 
small craft which at high water were able to pass the outlying flat,te 
in the lower stages of the tide, could make this landing. The sdjos 
ing land is marsh, standing at the level of ordinary high water andi 
foot or two below the level of spring tides. Some years ago the owm 
of the land shut off the road, which since that time has not been in* 
istence. Nor has navigation existed for a number of years, the md 
having been closed aid the tide shot out by a (lam of earth at ii 
month, which dam still stands. The object of the dam was to coopd 
the freshet waters to spread over and deposit their silt upon the adji- 
ing marsh. This operation appears to have been successful in raUag 
and reclaiming the marsh, bnt necessarily at the sacrifice of whattfff 
navigable value the creek may have possessed. 

Within a few hundred feet to the east of the mouth of San Mata 
Creek a large slough joins San Francisco Bay. Near its mouth hi 

and warehouse, which serve to accommodate the same chi 
of vessels that formerly were able to reach the cmbarcadero on Sa 
Mateo Creek. 

This is a private landing in this sense, that the road connecting it 
with the village, a mile distant, is a private road, open to ose onlyty 
permission of the owner of the land. 

The slough is larger and longer than San Mateo estuary, and a# 
orally carrying more tidal water, ought, in the nature of things, to 
afford more convenience to navigation. 

Point San Mateo, on the bay, nearly 2 miles distant from the vfl- 
luge, has, near shore, by the chart, 3 or 4 feet at low water. Thi* 
point can be occupied conveniently by a landing, giving better water 
than formerly existed at San Mateo Creek, and better than can 
be obtained without a large expense in establishing and maintain# 
navigation. It Is understood that an effort in mow in progress to es¬ 
tablish a road from the village to this point, with a view to secure a® 
outlet by water. This effort is resisted by owners of the land. 

These two better alternatives being open, and either available 
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► xio id can be established connecting with eithcur point, there seeinii to 
no good reason why the United States should bear the considerable 
sost of reopening San Mateo Greek, wh ich, when done, would be tinder 
;1 mi same embarrassment that, now deprive* the other landings of their 
^oblte value—namely, the want of a connecting road. 

Under these circumstances it is thonght that San Mateo River is not 
orthy of improvement. 

Very respectfully, your obedient servant, 

G. H. Mknbbll, 

Lieut OoLj Corps of Engineers. 

The Chief of Engineers, U. S. A. 





NAPA CITY, 






States Engineer Office, 

San Francisco , Cal, October 1, 1884. 

General : Having made a personal examination of Napa River or 
Greek, and such inquiries as are practicable at present into the condi¬ 
tion of trade, I express the opinion that lfiia.jp River is worthy of im¬ 
provement. The greater part of the commerce of the town or city of 

iHapa, and of the country adjoining, appears to be carried by the river. 

The town contains four thousand or ivo thousand people, a few manu¬ 
factories of leather, woolen goods, wine, and flour. It is a depot for 
‘wines, which form a considerable part of the trade, which supports twp 
ateamboats and a number of sail vessels. 

. The statistics of this trade it has not been practicable to obtain in 
time for this report. 

t The river proper, as known among navigators, is about 14 miles in 
length in its navigable part. It is thought best to make a plane table 
survey of the banks and the necessary hydrography. The obstructions 

inquiries lie in the upper 4 miles, but experience shows 

new necessities. Therefore it is pre¬ 
purpose 

$500 will 
at 











, Mendell, 

Corps of 



The Chief of Engineers. U. S. A 


« « 

SURVEY OP NAPA RIVER, CALIFORNIA. ' 

# * 

United States Engineer Office, 

San Francisco, Cal., January 29, 1885. 

ft 

General i Inclosed is a repoi.t of the survey of a portion of Napa 

River, mild© during the month of December, 1884, under the direction 
of this office, by L. J. Le Oonte, assistant engineer, The allotment of 
$400 for the purpose of the survey did not permit the whole length, 14 
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miles of navigable river, to be covered. The survey made ex »ds fin 
-Napa City, e head of navigation f for a distance of 7* miles to a 
nearly 2 miles below Suscol Ferry, leaving nnmeasnred about 7 
■of the lower part of the river, There i« f however, no present oomplamt 
of obstructions in the part unsurveye , It has not been possible, with 
the funds available for the purpose, to complete tlie map, lth« it in 
in condition for present reference. 

The recommendations of this report apply to (lie portion of the river 
surveyed. 

Napa River is during the summer and autumn mainly a tidal stress, 
carrying little drainage from its tributary basin. During winter sod 
spring, which is the rainy season, it carries the drainage of a basin of 
abont 400 miles square. The land drainage alone might afford a fitful 
and uncertain navigation for a part of the year, bat it is the daily in* 

which gives the river permanent value for naiig* 






considerable freshets, which bring from abou 
trees and detritus, composed in part of gravel, which settles to 

extent in the channel and forms shoals. The general low . water 

within the limits of the survey is about 5 feet, while on the crests 
the bars it is reduced to less than 1 foot The rise of the tide belsg 
added, there is generally in each day for a short time a depth of I 
feet In the shoalest places. The arrival and departure of steamers and 
other vessels are necessarily timed iii reference to passing the shod 
places when the phase of the tide will permit, and vary from day today. 

It thus appears that the shoals are due to the action of freshets ii 
bringing down gravel, while the navigable value of the river 
from the constantly-recurring tide. 

The gravel becomes quite compact in the bed of the channel. If ft 
Is moved In the rising phase of a freshet, II appears to be redepositsd 
in the falling phase. The deposits are found sometimes in the narrow¬ 
est sections of the channel, and form an obstruction to the influx of tho 
tide. The tidal currents are ineffectual to their removal. 

It is thought that dredging will be essential to give increased deptt. 
Regulation of the channel by artificial constructions will hardly to 
effectual, and when increased depth is once obtained by dredging, it ill 
not to be expected that the improvement will be permanent 9 but tint 

will be required periodically. 

between banks at Napa City varies about a mean of 1M 
feet, increasing a few miles below to a wide tidal channel. The in¬ 
fluence of the tide extends above Napa City. The mouth of the river 
is at the head of Mare Island Strait, which connects with San Francisco 
Bay. 

The distance by water separating Napa City and San Francisco ii 
about 40 miles. 

Two steamers are employed tin trade between these points, each mak¬ 
ing three trijte per week. In. addition, small sail vessels are employed 
as required, particularly in the autumn, when the agricultural prodocti 

are moved. Bo far as can be learned^ the prineipfd ..t route liiiir 

Napa City and the immediate viotnity is by water. There is also iilli- 
wny communication. 

Napa Talley is one of the richest portions of the Stats of OaUfonri% 
and is noted for its vineyards, although other crop* are cultivated. Hi 
valley contains two towns of importance, Napa Oitgr, situated at ite 
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oa of navigation, find bavin f several thousand inhabitanto 9 and 
Saint Helena, a few miles above, is also a town of so importance. 
The m il and dim of Nairn Valley are both highly esteemed, and its 
prosperity seems to be entirely assured. 

Such statistics of freight by water a could be obtained accompany 
.this report. 

• There are a few manufacturing industries at Napa City, the principal 
of which is of leather, and oth ers of woolen goods and flour. The wine 
industry is predominant in the valley. . 

The obstructions to navigation, apart from shoals already mentioned, 
consist of snags brought down by freshets and distributed along the 
channel, and a special danger in the shape of a small reef of rock. 

The removal of these obstructiotas comes wi[thin the limits of ordinary 
routine, and needs no special remark. There has been no complaint of 
shoal water in the part of the river unexamined, and no depth less than 
4 feet is found by survey until we approach Napa City within 4 miles. 
The general depth In this part of the river is about 5 feet, increasing to 
10 or 12 feet in the bights, and lessening to 2 feet or less on the shoals. 

The steamers engaged in the trade of Napa City draw about 4 feet, 
and the sail vessels do not vary much from this draught, which is regu¬ 
lated by convenience in passing the shoalest places. 

The length of channel with depth less than 2£ feet is 3,050 feet; less 
than 3 is 3,600 feet; less than 4 feet is 6,400 feet. A channel 50 feet wide 
on the bottom, 2§ feet depth, extended, to the nsual steamer landing, 
will require 6,500 cubic yards of dredging measured in place, and ex¬ 
tended a quarter of a mile farther to the Vernon Mills, 1,500 cubic yards 
additional, or a total of 3,000 yards. 

- A 8-foot channel of the same dimensions will require 12,020 cubic 
yards. 

A 3-foot channel 75 feet wide on bottom to the bridge, and 50 feet 
wide above, will require 16,997 cubic yards. 

A Afoot channel, 75 feet wide to the bridge, and 5# feet above, will 
require 35,700 cubic yards. 

In alignment the channel is fairly convenient. There are, however, 
two bends, Jack’s and Carr’s bends, which are liable to cause some de¬ 
lay to vessels passing. The cost of making a new channel at the nppeic 
or Jack’s bend is thought to be out of proportion to the advantage that 
would result. The case is different to some degree at Carr’s beud. A 
better alignment can be made here by opening a new channel through 
a low point standing at about the level of high-water mark. A conven¬ 
ient channel 150 feet wide and 4 feet deep can be made by dredging 
9,500 cubic yards* 

Including this amount the total dred Iljjing required to give a good 
3-foot channel is 26,500 cubic yawls, and 
cubic yards. 

Adding the rise of the tide the depth at high water will vary between 
9 and 11 feet. This depth, if maintained, would, it is thought, afford 
all advanta e \ that could be desired. It is not, however, probable that 
tins depth will lie maintained, owing to deposits left one or iiiore times 
tmk year by It is to be expected that the present condition 

of title river bad will be reproduced in the course of a very few years. 

Dredging will lie more than ordinarily expensive, owi p irfcl 1 the 
llicfc that the material is hard and compact, bat particularly to the dill- 
lty of disposing of It after it is dre g d, either r putting it i >re 
or by discharging it in suitable places in the lower river several miles 
distant The highly cultivated rian land prevent the application 


for a Afoot channel 45,200 
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of hydraulic carriage, which has the merit of-cheapness, bat wi-iiri an 
essarily floods the lands and distributes the material over then. 

Placing dredging at 50 cents, the estimate becoc es, for a 4-fo t ek* 
nel— 

46,200 yards. 

Removal of reef... .................................................__ 

Removal of snags........ t, 


Add 10 per cent 


Total 


m m m m mm 


at m m m 


m m m 


m • m 


m m m m 


m m m 


H 
% 

11,11* 


Napa River is In the customs district of San Francisco. 


Respectfully submitted. 




Newton, 



G. H. Mendkll, 

<)L, Corps of JBngimom. 
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San Francisco, Cal., January 17, 183k 

Sir: I have the honor to submit the following report on the results obtained da- 

ing the survey of Napa River, made under your direction. 

The survey was commenced at a point near the Vernon Mills, a short diatmnee alwft 
the present railroad crossing at Jfap» City. Thence the work proceeded down nit 
to a point at the head of Bull Island, including a total distance of some 40,000 fail, 
linear, or, say, 1.75 miles below the Suscol Ferry. 

Three tide-gauges were in use for the hydrographic work—one at Napa City* 
at the asylum wharf, and the third at the wharf at Suscol Ferry. 

The i;er© marks of each gang© were connected with suitable bench-marks establish! 
near by, and the whole system connected by a Mae of levels earned down river aleqf 
the east bank. 

The low water adopted for the reduction of soundings on this survey was taken or 
assumed at an elevation of 1.7 feet below the low-water reading observed on the No» 
City gauge on the evening of December 11. This low water, by estimation fromti* 
Oaklaud Harbor gauge reading -of that date aud time, reduced to the Coast Surrey 
low water, was 1.50 feet above low water. Also, since the low-water tidal constat 
for Mare Island is-= + 0.2 it follows that the predicted low-water elevation at mood 
of Napa River was at that time 1.7 feet above Coast Survey low water. 

In setting the gauge at Napa City it just so happened that the low-water readuf 
of December 11 was found to be also 1.7 feet, hence the zero of this gauge wasadoptri 
as^ow water for Nnpa City and vicinity. * h h 

water was 0.08 foot below that at Napa City, and, lastly, it was also ascertained^*! 
the same plane at Suscol Ferry gauge was 0.30 feet below that at Napa City. 

Wing-dams .—As regards the possibility of improving the navigable channel by cos- 
struct ions, 1 would state that as far as my observations extended 1 saw no place where 
artificial construction could be applied with any marked advantage. The riverchu- 
uel as a rule is narrow aud the banks quite bluff, and where shoal- water bars do exisk 
there seems to be no corresponding increase in width between adjoining high-water 
banks. 

Dredging work.—There seems to be little or no question about the fact that the mod 
feasible and effective plan of alleviating the present needs of navigation ia by dredg¬ 
ing out channel-ways through the shoal-water bars, the material of which is mmm 
coarse gravel and sand. The rosiest and best place to deposit the excavated material 
would be on the adjoining banks. In regard to obtaining permission of IibjmI owdov 
for the right, to such disposal, I would state that, the matter has been taken in chug* 
1>3 the city attorney of Napa, who will call a meeting of the riparian proprietors sad 
discuss the entire subject, after which they will frame a document for general signa¬ 
ture stating what they would he will fug to do in the matter. This document wiUlii 
forwarded to the office as soon as practicable. 
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£#m Tres if#®/.—'This obstruction was examined will oare. II proves to be much 
nore formidable than I had reaaon to expect from reports of the river men. In 
Mrief, the obstruction may be described m follows: Hi® reef is tin© to the enerotoh- 
ncnt of a “spur” or low ridge coming down from the foot-hills on the east. The 

lifficulty here consists in a dangerous shoal.water bench, which occurs in the middle 

if the bend and along the concave bank. This bench projects ont in, places fill feet 

from low.water line and Is covered 1 to 2 feet of water at low tide; thence across to 

iliwB westerly bank the depths are generally ample for all present or future needs of 
imvlgation. This submerged bluff bank extends up and down stream a distance of 
ibont 300 feet, and is therefore a formidable obstruction to remove. The material of 



low being used for navigation. These points of rocks or “ stumps,’’ so called from 
ihei r aim ilarity in form, were foun d to exist at a poi iciill ill istan I about 50 feet from the 

west bank. There was a depth of only 1.5 to S feet at low.water on top of these 

itnmps, while immediately around It there was fully II feet water at the same stage 

if tide. 

As to the question of improving this reef, 1 am of the opinion that the only prao- 

•ioable way to do so won Id" be to simply remove the poi n ts of rocks by surface blast.- 

ng, and thus dear the point channel now in use. Sailing vessels have Ire 
these “stumps” and carried away their rudders. 

Snags. —The low tides in Napa River did not occur at times which permitted me to 
thoroughly examine the channel with the view of counting the number of snags tin 
the way of free and safe navigation. By combining those which I did see with those 
noted on the river charts by the pilots, 1 was enabled to enumerate about thirty snags 
and hanging trees. Their approximate position is shown on the accompanying river 
ohart used during the examinational survey. 

Jack’s Bend. .This is a sharp bend, with narrow channel-way, distant about three- 

quarters of a mile below Nspa City. The proposition to make a cut-off at this place 
b impracticable. The land on the point is all improved property and oannot be ob¬ 
tained at a reasonable price. I do uot think III; feasible to do anything here which 
will be of any assistance to navigation In this connection. 

Can 9 § Bend ,— 'This is the first sharp bend above Lone Tre® Bend. The high land 
on the point is onltivated laud up to within 350 feet of tbo point. This 350 feet next 

the point is low.tide land mostly, subject to overflow at high tide. This portion is 

newly.made land, and of little or no present value. The steamers have trouble In 

rounding this bend, particularly when sailiug vessels happen to meet them at this 
place. lit In possible' that temporary relief may be cil.itaioed here by ciitt ing off the 

Ini© point. This work would.involve the excavation and removal of some 9,600 cubic 

yards of material. 

In conclusion, I would state that a pile structure, offering considerable obstruction 
to navigation, is reported to exist near the mouth of Napa River; it is the site of an 
old railroad bridge. 

The center pier should be removed. Commercial'statistics for Napa City are hero- 

inclosed. 

Very respectfully, dto., 

L. J. Lb Conte, 

Assistant jsnotneer, 

CoL G. H. Mendkll, 

Corps of Engineers, 




ESTIMATE OF THE YEARLY COMMERCE OF NAPA RIVER, FURNISHED BY W. H. WULFF, 

OF NAPA CITY. 
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IMPROVEMENT OP THE HABBOB AT flAW DIEGO, Cl.LIFOBHIA. 


REPORT OF 




STEWART, 
YEAR 




1886. 


San Francisco, Cal., July 8,1885. 

Bm : I have the honor to forward herewith the annual report for the 
year ending June 30,1885, of the river and harbor work in my charge. 

Very respectfully, your obedient servant, 

0. Seaforth Stewart, 

Colonel of Engineers 

The Chief of Engineers, IT. 19. A. 


IMPROVEMENT OF THE HARBOR AT SAN DIEGO, CALIFORNIA. 




were made to the levee in 1884, on account of the high 
San Diego Biver, due to the unprecedented rainfall and 
winter 1883-^84. The water continued to flow throughout 
■, an unusual thing, not sinking until the present summer, 
for this fiscal year has been 8.85 inches, nearly 
age. Of this amount all but 3 indies fell before January. In that 
month the damage to the embankment of the levee and to its stone fac¬ 
ing caused, during the two past years, by the wash of surface water, 
by the burrowing of badgers, and by cattle following trails which lead 
across the work to water and to pasturage, has been made good. The 
cost of work done has been (78. 

With the exception of some slight injury since January, due to cattle 
and bailgers, the levee is in good condition. 


FINANCIAL STATEMENT. 


Appropriated by act approved Match 3, 1875............................. |80,000 00 

Expended to June30, 1979 .—•—..............-....„ 80,000 00 

Appropriated by mot approved March 3, 1879.... 1,000 00 

Expended to J une 30, ISIS ..............- - *. 450 50 

Available July 1,186115... 649 50 


3349 
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This work is in the collection district of San Diego. That town is the neamtfak 
of entry. Point Loma Light is the nearest light-house. The nearest fort in v 
gum at Ballast Point. The amount of revenue collected at San Diego doting the 1W 
year ending June 311,1885, is reported as (5,741.49. 

m 

Money eta lent 


July 1,1884, amonnt available.... 

July 11,1885, amount expended during fiscal year, exclusive of outstmtuluBjr 
liabilities July 1, 1884........ 

July 1, 1885, amount available ...... ............. 




m m m m m <m 
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IMPROVEMENT OP ENTRANCE TO HUMBOLDT BAY; OF BAN JOAQUIN, 
MOKELUMNE, SACRAMENTO, AND FEATHER RIVERS, CALIFORNIA, AND 
OF COLORADO RIVER, NEVADA, CALIFORNIA, AND ARIZONA. 


REPORT OF CAPTAIN A. H. PAT80N , 



iir 








1. Humboldt Bay, California. 

S. San Joaquin River, California. 
3* Mokelnmne River, California. 


4. Saoramento and Feather riven, Cali¬ 

fornia. 

5. Colorado River, Nevada, California, 

and Arizona. 


EXAMINATION, 
v Yuba River, California. 


United States Engineer Office, 

San Francisco, CaL , July 14, 1885. 

General : I have the honor to transmit the annual reports of the 




IMPROVEMENT OF HUMBOLDT BAY AND HARBOR, CALIFORNIA. 


Tin© work proposed with funds available and asked for is the con¬ 
struction of a low wall upon the south sands to fix the shifting barchan. 

nil ill accordance with the plans of a Board of Engineers, dated October 


13,1882. 

, In addition to this training-wall, protective measures for the end of 
the north spit may become necessary. 

The work is one of great difficulty and exposure, and if carried on 
with small annual appropriations will certainly be much more costly in 
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% 

the end and very possibly result each year in the destruction of what hi 
been before accomplished. With this view nothing has been done towari 
cons true tic a with, the sum available at the beginning of the year. 

It would have been hardly more than sufficient for the ©Btablifihwi 
of the necessary wharf, buildings, track, and, miscellaneous plant on fe 
South Spit, and it was not thought best to make these preparations k- 
fore the necessity for them had arisen. 

Before work is begun it will be necessary for the Government to* 
cure about twelve acres of laud which is owned in undivided intent 
by six persons, while the water front, which is also needed, is heldbf 
a corporation. I have not yet been able to get definite offers for m 
to the United States from all these parties, bat am able to state fit 
the land alone cannot be had for less than from $9,000 to $12,000. k 

from the presumed necessities of the Got® 
reported these facts to the Department in a letter dated April 
asking permission to take the initial steps for a suit in condos- 

the Denartmeut informed me. under date of April ^ 

law available for tk 

expenses or suen a suit. This is nnfortnnate, for as soon as the tint 
available for the work are sufficient to warrant its commencement, n 
shall be confronted with the alternation of yielding to the exorbitut 
demands of the land owners or the loss of another season through tk 
legal delays of condemnation. 

The bar channel, which was in its northerly position during 

1884, but very narrow, gradually closed during July with the simalfc 
neons development of a south channel. The latter part of August £k 
north channel became impracticable, and the south channel coitinwi 
improving until November, when a survey made by the Coast Sumy 
steamer McArthur showed it nearly straight out west, and with eied 
lent water. During December and Janaary this western channel wid¬ 
ened out to an extensive flat, with but little water anywhere; andtfo 
state of affairs gave rise to much inconvenience and delay. In Febr* 
ary or March, 1885, an extreme south channel broke out (south by wei0 
and has since remained in that position very shoal and crooked. Then 
is now a northern channel formiug (west by north), but it has ft* 
less water than the southern, and is but little used. Owing to the vtfj 
bad condition of the bar since February the foreign trade in lumber v» 
almost suspended. Vessels in port and loaded were oblige* to discharge 
parts of their cargoes and proceed elsewhere to finish loadin 

.$ 148,500 JJ 

... 00,087 S 


Total 
Total amount 




statement. 


• m m m m m m m m m 


July 1, 1884, amount available.. 

▲mount appropriated by act approved July 5,1884 


mm m m 


• m m m m • m m m *» • 



July 1, 1885. amount expended daring fiscal year, exclusive of outstanding 
liabilities July 1, 1884....... 

July 1,1885, amount available..... 




m m m m 


• mm m m 


m m m 



Amount (estimated) required for completion of existing project........ 637,5®l • 

Amount that cau be profitably expended in fiscal year ending June SO, 11387 fill, 0$ “ 
Submit in compliance with requirements of seotloii 2 of river and 
harbor acts of 1866 and 1867. 
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STATISTICS FURNISHED" FOR THE TEAM ENDING JUNE 30, 18*5, BY THE COLLECTOR 
OF CUSTOMS AT EUREKA, AND BY AGENTS OF STEAMERS PLYING TO HUMBOLDT 
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‘Exports of lumber in 335 vessels, as follows 
[Dress d lumber . 

5 li ingles.. 

ShakeB .......... 

Posts___...... 

fan bark. 
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.....feet, 
number 
.do. 
.do. 
.cords 


69,588,570 
41,972,950 
1,669,300 
6,700 
270 


Of these 335 vessels, 28 cleared foreign with cargoes valued at $201,500. 

There were thirteen entries from foreign ports. 

There are two steamers a week from San Francisco to Humboldt Bay. One of these 
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Treasure 
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The business of the other steamer was probably somewhat less, though 
failed on application to give any information. 



agents 


R R 2. 


IMPROVEMENT OF SAN JOAQUIN RIVER, 

TON AN1L MORMON SLOUGHS, 






Reference Is made to the detailed report of Assistant Engineer W. 

Smith. 

The contractor for the Devil’s Elbow cut-off having failed, a new con¬ 
tract was let July 21, 1884, with Thomas H. Williams, jr., at 15 cents 
cubic yard. 

Work began August 10,1884, and finished October 
moral and deposit ashore of 24,519 cubic yards of stiff 

The machine was an endless chain dredge of fine construction, great 








rendered 








water, and 900 feet long on the center line. 

The lower approach was for some time obstructed by the sunken 
dredge belonging to the failing contractors of last year. 

Several attempts on their partfor its removal haviug failed the snag- 
boat was sent to the cut in Jauuar 3 r f 1885, and in three days’ working 
time broke up and completely removed the obstacle. 

The cut-off is a great convenience to navigation, and as was the case 
with the similar cuts before made, the old channel very quickly closed. 

On September 15 a contract was entered into with Messrs. Von 
Schmidt and McKee for dredging and deposit on shore in San Joaquin 
liver, Stockton and Mormon Sloughs at the price of 17.47 cents per 
cubic yard. 

The machine used was the pump dredge which has accomplished 
such excellent work in Oakland Harbor, and the distance at which the 
material was deposited reached in some cases 2,000 feet. 


148 ENG 
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The material varied from clear sand to mad, and the total quartiT 
removed was 134,411 cubic yards, as follows i 

In Stockton Slough a channel was cut 5,250 feet long varying in 
from 60 feet to 110 feet, and to the depth of 9 feet at low water, 
tity removed, §0,786 cubic yards. 

In Mormon Slough the dredging; was 60 feet wide by 4,250 long, and 
a depth of 6 feet at low water. Quantity removed, 47,595 cubic yards. 

At the mouth of Stockton Slough the cut was 80 feet wide, TOO 
long, and 9 feet deep at low water. Quantity removed, 12,908 mm 
yards. 

On the narrows of the San Joaquin the cut was 1,050 feet long.# 
feet wide, and 9 feet deep at low water. Quantity removed, 13,122 cate 
yards. 

dredge showed itself admirably adapted for work in any min 
tore of mud and sand, while the bottom left by its operation was almas 

class of work in whki 

makes 

m ok • 'w r 

large 

As has been before explained, the natural scour in the imporus* 
channel below Stockton depending on some 2 feet of tide cannot, by asr 
engineering device be made equal to the removal of the deposits. Dredg¬ 
ing is the only effectual relief and its suspension for a single seasa 
will cause serious inconvenience. 

A hasty examination of the ground dredged over last autumn, to 
made in April, 18&5, from which the deposits within the limits of the cun 
has been estimated as follows: 

Cubic yasfc 

In Stockton Slough ............. 30, £0 

In Mormon Slough. *9, A# 

In, Narrows .... . v • m <m * « « * » m m * » » m m m m * * « m m • * m • m m * <m m m m m « . . . m .. . * « » m * m * m. m m m *■« <m «»» 

The barrier for impounding deposit built two years ago by the Gov¬ 
ernment just above the head of navigation in Mormon Slough, has held 
back over 200,000 yards of material; much of which would have gone 
into the navigable channels of Stockton and Mormon sloughs. 

The expectation that much of this material would be removed by the 
city and private parties for filling lots has not been fulfilled, and the 
storage space being full the pre 

Had 

no more 
failing this, I am 
system with the 
spaces behind the 
deposits. 





OPERATION OF THE SNAG-BOAT SEIZER. 


Besides the removal of the sunken dredge before mentioned, the snag- 
boat spent ten working days during May, 1885, in clearing the upper 
river of snags between the railroad bridge and Hill’s Ferry. 

This was very thoroughly accomplished in the removal of ninety-six 
snags and forty five trees, but unforeseen obstacles are always likely to 
arise in the critical period when the river is just becoming unnavigaWe 
and the business to be accommodated by it is at its maximum. Money 
should always be on hand to meet such cases, when the expenditureal 
the right moment of a small sum may secure very imjportaut benefits. 
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Each spring the snag-boat ought to spend ten days or two weeks in 
;he upper river before the .necessity has arisen for work on the Sacra¬ 
mento,’after which an emergency can be met by spec arrangement 
with the boats navigating the San Joaquin. 

In accordance with these views the sums available and asked for are 
bo be applied in dredging on the lower river, Stockton and Mormon 
31oughs, and to such snagging work and temporary regulation of the 
to channel as may become necessary on the main river above 

the mouth of Stockton Slough. 

The aggregate of the appropriations made for this river, beginning 
August 14, 1876, is $140,000, of which there has been expended 
$139,446.40. 



customs 
the 




of San Francisco, at 
year. 



was 



Money 



July 1, 1884, amount 
Amount appropriated 



• • m m • 



# non m m m w m m 



m m • m m m 

m «@ «» » >* m 



July 1,1885, amount expended during fiscal year, exclusive of outstanding 
liabilities July 1, 1884... 


• ton m Ml 


30,997 37 





«o «> 1D0D' » m »' m • 


«iii m m m m 


553 60 


Amount that can be profitably expended in fiscal year Ending June 30,1887 40,000 00 
Submitted in compliance with requirement* of section 2 of river and 
harbor acts of 1866 and 1867. 


. Abstract of bid for dredging out . off at DeriVs Elbow, San Joaquin River California, 

ceived and opened by Lieut Col, George S, Mendell , Corps, of Engineers, 12 m., July 





Name of bidder. 


Price per 
cublo yard. 



Abstract of bids for dredging Stockton Slough, Mormon Slough , and San Joaquin River, 
California , received and openedby Capt. A, H. Payson , Corps of Engineers , 12 ro., Septem¬ 
ber 8, 1884. 


No. 


Names of bidders. 

fit*™ ...HU...... 


Price per 
cubic yard. 


1 

2 

3 


Von Schmidt Sc McNee. 
Thomas II. Williams, Jr 
Edgar W. Emerson ..... 


m 


m m m 


• ■ • ■ 


mmmw»e»mrn 


Cents. 

17. 49 
22 * 

25 


Contract awarded to Von Schimdt A McNee September 15, 1884. 
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REPORT OF MR. WIIJI.1AM P. 6MITH, ASSISTANT IE St Cl INEER. 

United States Exglxker Office. 

Sam Pedro, Ca I. , At a jr 20.1"8L 

Sir : I have the honor to submit the following report made on improv. earn .sac 

the San Joaquin River, including Stockton and Mormon sloughs, daring the pcus 
fiscal year, and w ith which I was connected as aasistaut enginicer. 

UPPER SAN JOAQUIN RIVER. 

On what is known as the Upper San Joaquin, which is that portion above thecr 
of Stockton, no improvements have been made during the year. Two examine a 
were made by yourself— one of Paradise Crevasse, 2 miles above the railroad bet* 
on September 30, and one in the vicinity of the towu of Grayson October X 

LOWER SAN JOAQUIN RIVER. 













CUT OFF AT I>EVIL’S ELBOW. 

The contract for making this new channel of the river was let in August, 1**' 
The contractor, after about half completing it or after excavating to about haif'k 
required depth, encountered a stiff clay, which his machine was nnahle to di**V. 

Several extensions of time were given him, but the contract was finally taken fr a 
him on May 15, 1884, and on Jhly 21, 1885, was relet to Thomas H. Williams, jr_tf 
15 cents per cubic yard. The first contract was for 16 cents per cubic yard, and!k 
contractor excavated 23,594 cubic yards. He was paid for 23,146 cubic yards, le*f 
percent. Work was commenced on the new contract August 10, 1884,* and the fit 
completed October, 1884. The amount of material taken out 24,519 cubic yards A 
levee was built on the inside of the cut with the dredged material. The new cl*» 
was made jOO feet wide at the bottom, and the sides left as formed by the dm'j* 
makes the width at low-water level 124 feet. It is 10 feet deep at low wafer anf tir 
length on the center line is 900 feet. The cut was obstructed for m time near'if 
lower approach by the dredge belonging to the iirst contractor sinking near the 8 
bank. It was removed by the United States snag-boat Seizer in December. T» 
Devel’s Elbow was considered the worst bend on the low'er river. The old ebasab 
is fast filling lip, and the new one is used by all, and fully appreciated by both 
era and sailing vessels. 

DREDGING IN THE NARROWS. 


F Abov 






il’s Elbow 
‘ clean whi 














reach of the river was dredged once before. Ibo portion dredged this year was 1,®? 
feet in length, GO feet wide at the bottom, ami to a depth of 9 feet at low wairf. 
Thirteen thousand one hundred and twenty-two cubic yards of sand was dred^ri 
and deposited on the hank. The cut. began tilling at once with the. sand that* 
constantly moving down the river, but no further trouble was experienced dnriig 
the season. It is probable, however, that next, year shoal water w ill be found atrii 
same place. At the outlet of Stockton Slough on its turn into the Narrows abir 
had formed of a mixture of sand coming down the river and earthy sediment comisg 
down the slongb. This was taken out, necessitating dredging a channel 760 fid 
long an average width of 80 feet and to 9 feet at low water. The amount of niateriil 
taken ont at this place was 12,908 cubic yards. This cut has maintained its width 
and depth the last. I heard from it, and had saved the steamers much annoyance - 
delay in making the turn In and out of the river. 


STOCKTON SLOUGH. 


That portion of this slough between the outlet of Mormon Slough and the river,» 
dist nee of about 7,00u, feet is filled up each year by the sediment coming down ice 
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mon Slough to an extent that makes navigation very troublesome, and compels ves¬ 
sels to ofteu wait for the 2 feet rise in the tide. About the same depth of water was 
found here this year before dredging as existed in the Narrows, hut the slough being 
wide, with loping banks on both sides, it is more difficult to keep the channel nar¬ 
row' at its best. Five thousand two hundred and fifty feet in leugth was dredged 
to 9 feet at low water; 2,950 feet had a width of 00 feid, and 2,1100 feet a width 
of 11,10 feet. Amount of material dredged and put ashore was 60,766 cubic yards. 


MORMON SLOUGH. 

This slough, which is navigable at high water about 10,000feet from its mouth, had 
at low water of this season a practicable cbanuel of less tha \ 3 feet in depth. The 
lower half had in places ov..-r 4 feet, but the upper portion less than 2 feet. It was 
not practicable with the fumis available to dredge the entire length. The dredge that 
was uced drew 4 feet. Nothing was doue when it would float freely at low tide. 
When the channel was dredged it was made 60 feet wide and 6 feet de 
Four thousand two hundred and fifty feet in length was excavated 
eions, requiring the dredging of 47,595 cubic yards of soft sediment au 
In the Narrows in Stockton and Mormon sloughs the work wa 





the channel 
work. The 


pump-dredge, anil the material carried in some cases 2, 
ne 1 was made of very uniform dimensions, 
such a manner as to leave no possibility 
years ago 69 cents per yard was paid for 
this year for 17.49 cents per cubic yard. 

Two years ago the United States constructed a restraining barrier on Mormon 
Slough, about 200 feet above the head of navigation. It was understood that the 
city authorities would excavate each year the material collected by it. The city also 
'built a similar and smaller one some 2,000 feet above. There has collected behind 
theee two barriers, iu two years, over 200,000 cubic yards of sediment, much of which 
would have been carried into the channels of Mormon aud Stockton sloughs below. A 
small portion of this has been removed each summer by teams, but it is so little 
that it gives pooc encouragement to raise them or construct others. 

The barriers have done their work, and are, of course, now useless. It is suggested 
a portion of the next appropriation for Mormon Slough be expended in clearing 
behind the lower harrier. 

Three sheets accompany this report showing the area dredged over, and the condi¬ 
tion before and after dredging of the narrows of Stockton Slough and Mormon 
Slough. ■ 

Respectfully submitted. 

Wm. P.*Smith, 

Assistant Engineer. 

I.apt. A. H. Payson, 

Corpfs of Engineers, 
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Leather . 

\Vilie and brandy_...... 

Hides, pelts, and glue stock 
Miscellaneous freight____ 
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m m 
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25,000 
7,500 
750 
1,200 
1,000 
750 
500 
15,000 

213,500 


IMPORTS. 


Tons, 

Agricultural implements ................,............... .................. 5,000 

Machinery, irou»and hard ware .. 30, OCX) 

Paper stock, chemicals, <fcc....___............ ................. 1, 100 

Hardwood lumber.... ... 2,000 









2358 


REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMY. 


Building and fencing lumber ...................... ..._. 15M 

Coal...... —....... 41 * 

'Lime and cement............. L3 

Tan bark ............... ...... _.......................... _ ...... id 

Miscellaneous freight. ........... --....... - &,i 


Total 


m m m m mm 


m m m 


mi. 


Estimate of trade by steamer $ and barges upon the Upper San Joaquin . for the 

June 30, l8e*5. 


DOWN FREIGHT. 


Wheat, 
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Wool 
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Total 
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UP FREIGHT. 


• Ml' Mi 


Lumber from San Francisco .. 

Lumber from Stockton. 

Miscellaneous freight from San Francisco 
Miscellaneous freight from Stockton. 


m tat «» • « oooi. 
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IMPROVEMENT 



MOKELUMNE 


ALIFORNIA. 


An appropriation of $8,500 was made by the act of July 5, 1884. 
The report of an examination by Lieut. 8. W. Roessler, in Octobft 
1884, with recommendations for the expenditure of this money, is bee- 






to passing boats, taking, as these do, the entire w idth of the river. 

The snag-boat accordingly received orders in November to clear* 
practicable and reasonably safe channel from Snodgrass Slough, wbert 
the obstructions began, to Benson’s Ferry, the head of navigation,® 
distance of about 10 miles. These instructions were carried out betweei 
November 1 and December 8,1884, by the removal of ItfO snags » 
314 o verb an gi n g trees. 

The concave banks were also partially cleared. Though now navig¬ 
able, by the steamers used, to Benson’s Ferry, a good deal of snagging 
and clearing could still be done with advantage, and to these purposi 
it is proposed to devote the fluids available and asked fot 


Total amount appropriated 
Total amount expended... 


•$,500* 
4 . 968 * 
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Money statement . 

a 

kmonnt appropriated by not approved J illy 5, 1884...................... $8,500 00 

July 1, 1885, amount expended daring fiscal year. 4,958 09 

4 l MUUllHHHll!l!l!lllll!!!!!l!!lllllHllllllllllll!ll!llllllllilllllllllll l JIIUlllllllilllllillllll l Jl[ 

July 1, 1885, amount available... 3,54! 91 

Amount that can b© profitably expended in fiscal year ending June 30,1887 5,000 00 

Submitted in compliance with requirements of section 2 of river and 
harbor acta of 1866 and 1867. 


REPORT OF LIEUTENANT S. W. ROE8SLER, CORPS OF ENGINEERS. 

« 1 







•with 
'with 
«bove 



the honor to report the results of my examination of the Mokelumne 
by your verbal instructions, October 18. 

Mokelumne empties into the San Joaquin 20 miles above the latteris junction 
icramento, and for a distance of 22 miles above its mouth jjiii a tidal stream 
and crooked channel but ample depth of water. At a point 15 miles 
fch the river divides into two branches, the North and South Forks, 
miles below, forming Staten Island. The North Fork is the channel. 
New Hope Landing, situated at thehead of the island, is the present head of low-water 
steamboat navigation. The steamboat Constance, of the California Transportation 
Company, of 265 tons capacity and 5 feet draught, plies between this point and San 
Fraucisco from once to thrice weekly throughout the year. It is the principal land- 
ing of the boat, and furnishes an outlet for a large section of country to the southeast. 
From the mouth to Snodgrass Slough, which empties into the North Fork 14 miles 
below New Hope Landing, the river’s course lies through tulle lands and offers no ob¬ 
structions to navigation except those presented by the narrowness and crookedness 
of the channel. From Snodgrass to New Hope the banks ar© wooded, and snag® and. 
overhanging trees form theobstructiouB; a sand-bar across the fork at its upper end, 

3 feet at low tide, obliges the steamboat to make the landing at medium or 
stages of the tide, which here lias a rang© of 4| feet, 
o complaints were made that this bar formed an obstruction, as the steamboat cun 
easily regulate its movement® below so as to reach this point at a favorable time. 
The next landing is Benson’s Ferry, 7 miles above New Hope Landing. The present 
trade to Benson’s is carried on by small sloops and schooners, and consists principally 
in the transportation of bricks from a large brick-yard located just above the ferry. 
But little grain goes down from this point. The steamboat has occasionally gone 
this far at very high water, but only when strongly pressed to do so, owiDg to the in¬ 
juries the boat has to sustain by striking against projecting trees and branches. The 
opening of steamboat navigation to Benson’s would supply cheap transportation to a 
large section of country to the 

The reach between New Hope and Benso is from 70 to 80 feet wide between banks, 
which are covered by trees and a dense rowth of brush-wood, principally alder. 

a less depth 
The tidal 
close to 




Ferry there 
five snags 

and the banks be cleared of brush-wood where the steamboats would rub in making 
the bends, iu all about 7 utiles of brush-wood. 

It is recommended that the snag-boat commence work in the North Fork opposite 
Snodgrass Slough, removing overhanging trees aud snags, and clearing the banks of 
brush-wood as far up as Benson’s Ferry. The work will be slow, owing to the nar¬ 
rowness of the channel and the consequent necessity of using a landing-tackle to haul 
the snags and trees well up on the banks, where the boats cannot touch them as they 
rub along the bank. TJie trees which spring from the edge of the bank should be dug 
up with their roots so as to leave no stump against which the boat might strike. 

Owing to the slackness of the current the snags do not show themselves by any rip¬ 
ple on the surface, and the water is too muddy to enable one to see them. Mr. Hansen, 
at New Hope, is familiar with their location, and it is suggested, to avoid loss of time 
hunting for them, that the engiueer in 'charge of the snag-boat b© authorized to em¬ 
ploy him for a day to go over the reach and point out where they are. 
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There is no fnel to he had along the river, and it will be necessary forthewe^i 
to bring her barge. The barge can be left at the mouth of Georgian m Slough. 

The South Fork of the Mokelumne affords a good channel to wittiiii a mue*fi 
head. The upper en:i for "line distance of I mile is full ©If snags, very narrow, sad* 
crooked. The width in places docs not exceed 60 feet. 

It was suggested to clear it of snags so as to enable the boats it© approach New 2* 
Landing and depart by either branch. The width, however, is not believedto ea 
ficient t© make thin branch at all practicable at its upper end. 

No work ill therefore suggested for this point. 

Very respectfully, your obedient servant, 

S. W. Roksslke, 
Fir$t Lieutenant of Erngwm* 

Capt. A. H. Payson, 

Coro# of Enaineers. 


THE CALIFORNIA TRANSPORTATION 
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IMPROVEMENT 


SACRAMENTO 


FEATHER RIVERS, CALIFOBSH 


Reference Is made to the accompanying report of Mr. A. Soschkefr 
details of the snag-boat’s operation during the year. 

The Seizer was in commission on the Sacramento and Feather riven 
one hundred and forty-eight days, of which ninety-nine days were ® 
the former stream. Seven hundred and sixty-four snags and 41 tras 

were i.amoved on the Sacramento. Five days were spent in seraph;' 

Fremont Bend and Salmon Bend, and thirteen days in the extends 
and strengthening of the existing dams at Parrott’s Chute and Calfs 

At my request the railroad company removed the superstructure rf 
the unused bridge at Knight’s Landing, and its pier, which had formed 





















« 













Feather liiver, on which the presence this year for the first time of sand 
and gravel indicates the progressive influence of the debris from the hy¬ 
draulic mines, Duriug tlie winter’s suspension of work the snag-boat 
was taken out of the water at. Stockton for repairs. Every bit of bad 
timber was replaced by new, the hull received additional strength, the 
machinery, boiler, &c., were overhauled, repaired, and improved, and 
the boat went into commission in as good, if not better, order than when 
new. 

During the season barges on the Sacramento were loaded as follows: 

Inch* 


were removed and dt- 
teinporary dams toss- 
ic assistant engineeria 
cter of the bars in the 
ir the first time of sand 
the debris from the by- 





Head of navigation to Butte City 
Butte City to Colusa ...... ..... ... 

Colusa to Sacramento.. 
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Six inches added to these figures gives the ruling depth on the bare. 

^Navigation, with these draughts, was interrupted for a few days only 
>t Fremont Bar aud Salmon Bend, but quickly restored by the us© of 
lie scraper. 

This is a slight improvement on the draughts reported for the preced- 
ng year, but the lowest water on the Sacramento gauge during 1884 
^as 6 inches higher than in 1883. 

For the first time, it is believed, in the history of the navigation not 1 


stn accident happened during the year to either barge or steamer, though 
□aore freight on deeper draughts was moved than ever before. For the 
important improvement which this indicates full credit is given to the 



The absence of permanent banks capable of resisting the action of the river cur¬ 
rents in freshets causes the channel in the river above Colusa to change position, not 
only from year to year, hut often during the same season. If the river could he held 
■between firm hanks, permanent improvement would be possible, but the cost of es¬ 
tablishing this condition of thiugs is so great that the proposition cannot now be 
entertained. 

It is proposed, therefore, to continue in future the policy of the past; 
that is, to maintain in commission during the greater part of the year a 
boat equipped to destroy snags, scrape bars, and build dams as the 
necessity arises; and it is proposed to continue these operations with 
the funds available and asked for. 

The aggregate of the appropriations made for these rivers, beginning 
March 3, 1875, is $445,000, of which there has been expended, exclusive 
of outstanding liabilities, $221,750.53. 


Sacremento and Feather rivers are in the customs district of San Francisco, at 
which port there was collected $6,610,807.68 iu the past fiscal year. 


Money 






*6 66 



July 1,1685, amount available 


m m m 


m m m • 


m m m 



C Amount that can he profitably expended in fiscal year ending Juno 30,1887 40,000 00 
< Submitted in compliance with requirements of section 2 of river and 
( harbor acts of 1866 and 1867. 


REPORT OF MR. A, BOSCHKE, ASSISTANT ENGINEER. 

United States Snag-Boat Seizes, 

Ftather River, June 30, 1885. 

Sir: I have the honor to snbmit the following annual report on the operations of 
the hu ag-boat Seizer for the fiscal year July 1, 1884, to June 30, 1885. Its operations 
have extended during the year ovar the Sacramento,, Feather, Mokelumne, and San 
Joaquiu rivers. 
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jcmpi <e rd "5ii nil 



of oanxi* 




The mag-boat has been lit work dining the fiscal rear. 1S54-"rS, 
until January <5, 1 ~-5„ and from May 7, l*r5. until June 3l«. 

Under instructions of July Iti. l?8l f from Lient. Col. G .111. Mender 2L th< 

went into commission July 21. l>-4, to clear the Sacramento Hirer 
Landing and the head of navigation, at Colby’s Ferry, of obe roci:o 
navigation. 

The work bad been assigned to the charge of First Lient. S. W. R 
Engineers, and hail progre»j>#*d to free the river of its moot dangerous 
far m Californian jUland by the 2^ib of July, when the charge of the 
ferred to me. 

By order of July 24. Lient. Col. G. H. Mendell directed the boat to 
Feather River to remove snag* aud overhanging tre*-s obstructing 

The low stage of the river prevented any extensive work. It extezidedi hm a 
month to Shanghai Bend, or within 3 miles of Marysville, the hea«l 
We reuioved one hundred and eleven snags from the river and eleven 

ien the rapidly falling river compelled us to leave on the 9tli of Angus*, 
loth of Aogust the United States snag-boat Seizes* and Unitesi Staua 
property belonging thereto, were transferred by Lieut. CoL G- H Ifete 
Capt. A. H. Parson, at the city of Sacramento, Cal. 

from Capt. A. H. Payson, August 10, the snag-Yioat and has 
proceeded again up the Sacramento River to clear the channel of all daoeen foa*» 

f at ion and improve the depth upon bars by building log wing-dams or 
y the use of the scraper. 

The work was resumed under these instructions again at Knight’s Landing. ft 
snags from the river and trees from the hanks were deposited oat of the reach of hi 
main currents, and there broken np in short pieces by blasting and chopping. 

The work had progressed by the 1st of September to the head of navigation. icsiqf 
the channel free from the most dangerous snags. The next urgent demand to firHr 
tate navigation was. on account of the falling river, to increase the depth at certu 
points. The log-dams at Parrott’s Chute and at Call’s Bend Bar were extended, vie 
the necessity arose to deepen a bar at Salmon .Bend, altout 16 miles above Saeraxncffl 
The snag-boat, under instructions of September 1, 1884, deepened tb© bar at Sate 
Bend, by the wee of the scraper, to 5 feet, over a distance of o(*0 feet by 80 feet 
Returned np river September 10, aud op the way np worked at various points wbffl 
the removal of obstructions would facilitate navigation or improve the free fio*« 
the currents, thus preventing undesirable changes in the channel or cutting mwaji 
the banks, aiming in general to give the channel more stability. 

At Call’s Bend Bar and at Parrott’s Chute work was resumed to strengthen ta 
dams by tilling in between the logs with fascines and sand-bags, making the <te 
practically tight and turning the strength of the current over the bars. 

By the end of September shoal water was found below the point where the bars 
Salmon Bend had been deepened by scraping, and navigation was restricted tosfcf 
depth than was available at all other points. 

Under instruct ions of September 25, 1884, the SDag boat returned to Salmon Beat 
and deepened the existing bar to 5 feet over a considerable distance, to a point wbex 
were 13 feet of water, Completed this work October 10,1884. After a few w«b 
current increased the depth over the bar to 7 feet, which it maintained for the nrf 




to insure BMfetf 
During this trip wen- 
gerous to navigation dtf* 
ing the high-water stage of the river, when in many localities the course the stesawfl 
steer differs from the low-water navigation. By the end of October, 1884, the Sari* 
mento River to the head of navigation at Colby’s Ferry was cleared in a very satisfec* 
tory manner of obstructions. 

During the entire season not an accident has occurred to either steamers orbargt* 
which has never happened in former years—considering, further, that the barges nor 
load to a greater draught than at any time previous, which fact speaks well for tin 
efli cient work the snag-boat is doing. 

Under instructions dated October 21, 1884, the snag-boat returned to Sacramento 
City ou the 3d of November, 1884, to proceed to the Mokelnmne River to clear the Sor2 
Fork of obstructions to navigation from Now Hope Landing to Benson’s Ferry. 

This portion of the river is narrow and tortuous, obstructed by finals and or®- 
lianging trees, but it is susceptible to improvemeuts which will make it a va2fl»A* 
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iFcrter-oonme Tor commerce. Its low-water depth admits a draught of 5 feet for river 
tticl hay steamers. 

i "Work was carried on under the above instructions from November 6 to December 
II,, 1884. Although we left, the river in a navigable condition for river and bay 
Aemmers, much additional work remains to be done. We cleared only the concave 
bend of the river from overhanging trees and removed the most, dangerous snags from 
the channel. 

Time allotted for this work did not permit to make the improvement as complete 
!b desirable. 

In time of flood the navigation of the North Fork is made difficult-on account of the 
discharge of the flood-water being obstructed at the mouth of Snodgrass Slough. 
The Cosnmne River overflows near its confluence with the Mokelumne River, and dis¬ 
charges this body of water, under most unfavorable conditions, through Snodgrass 
Slough, again into the Mokelumne River below New Hope Landing. At this point the 
South Fork gave formerly relief to the flood-water, but the bed is now blocked by a 



ass of snags and trees for about 2 miles, 

To remedy this unfavorable condition 
Cosnmne River kept in its bed bv closing some 





Rtv er, after completion of the work on the Mokelumne River, to ~ * w. j, 

tour of inspection, in charge of First Lieut. S. W. Roessler, and returned to Knight’s 
Landing December 19, 1884. On the way down the river considerable work was done 
in snagging at points determined upon on the up-river trip. At Call’s Bend the river 
forms a' narrow neck of about 1,900 feet in widt In, the distance along the river course 
l>eing about 2£ miles. An attempt was made by the owners of the adjacent land to 
make a cut through this’ncck by cutting a ditch, which if accomplished would prob¬ 
ably have turned the entire river through this neck at the time of flood. Serious ob¬ 
jections to such a radical change in the course of the river existed, and steps were 
Inaugurated to prevent this actiou. 

Rain set in on the 16th of December, 1884, and by the 26th the river rose 14 
making it impracticable to work at snagging. It had been determined to remove 
old, for many years unused, railroad bridge.at Knight’s Landing, being a serious 
struct’on to navigation and the free discharge of th© river’s flood-water. Instructions 
iBsned on December 1 ordered as soon as practicable to assist, the Central Pacific Rail¬ 
road workmen in taking down the bridge, thus preventing the possibility of the wreck 
of the bridge to become an obstruction if it should fall into the river and be left there; 
also to pull the piles of the pier. * 

After the railroad workmen had disconnected the truss frames of the bridge, we took 
them down and secured them to the Knight’s Landing shore, blit could not pall the 
piles of the pier on account of the high stage of the river, the top of the piles being 
M feet below water. 

We would at once have returned to Sacramento to lay up the boat for the season, 
but the*current of the river at the Sacramento Railroad Bridge set obliquely through 
the draw w ith great velocity, making it impossible for any steamer to pass the draw 
with safety. This condition lasted until December 30, 18r4, when it was safe to take 




the snag-boat was hauled 
epared, and on February 
the boat aud machinery, a 


the hull 
1885, Lieut 
which 


* machinery cleaned. 
Col. G. H. Mendell 
needed repairs were 


^ The hull and machinery were thoroughly repaired, at a cost of $5,525.19. 

) On April 21, 1885, the snag-boat was launched and got ready for this season’s 
work. 

Under instructions of April 23, 1885, the snag-boat left Stockton May 7, 1885, for 
the Upper San Joaquin River, to clear the chaunel, from the Stockton Slough to the 
head of navigation at Hill’s Ferry, of snags, and the hanks of overhanging trees. 

The work was carried on in a thorough manner, unci the river left in a condition free 
from dangers to navigation on May 18, 1885. 

Under instructions dated May 11, 1885, the snag-boat proceeded on May 19 to the 
Feather River. 

The barge Aid was ordered on May 11, 1W5, to Sacramento, to undergo some repairs 
of calking her bulkheads and transoms; thence to proceed to San Francisco, to take 
on a load of coal, and join the snag-boat at Rio Vista, on its way from the San Joa¬ 
quin to the Feather River. Work of snagging clearing the bank of overhanging 
trees and stamps, and building log-dams to confine the river current % scour narrow 
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COMMERCIAL STATISTICS. 

Tin* followingHhitist.icM of trade? for the Sacramento are furnished by Messrs. Tho m* 
m* and Allx*rt. Kimt«*r, ol Sacramento: 

Hill I'M KNTS DURING THE YEAR ENDING JULY 1 1885. 

Toni. 

8ati FrimclHco to Sacramento (merchandise)..... 12,500 

Han Francihco (lnml)cr, 12,000,000 feet)...................................... 24,(11# 

Han Krancinco (coal).... 3,000 
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oramento to San Francisco (merchandise)............. 

crameoto to San Francisco (bricks)............ ....... 

n Francisco to Upper Sacramento River (merchandise) 
.11 Francisco to Upper Sacramento River (lumber) ..... 

.oramento to Upper Sacramento River (merchandise) .. 
rom Upper Sacramento (wheat, barley, and flour) ..... 

rom Upper Sacramento (wool, broom-corn, and hay).... 

rom Upper Sacramento, (wood, 12,000 cords) .......... 


m m m 


Total transported 


Ton®. 

4,500 
54,000 
12,000 
8,000 
4,000 
121,634 
2,450 
24,000 

270,084 


XSesides the above there is a considerable trade in fruit and vegetables on the lower 
vcr of which no statistics can be obtained. Mr. Foster, assistant superintendent of 
le Central Pacific Company’s boats, estimates the shipments of wheat and barley 
Lone for the coming twelve months as follows: 


store, crop o 
timated crop 


m m m 


m m 


m m m m 9 


m <m m m 


• • m 





The followin 




1, 1885, 





From Marysville and way landings to Sacramento, Vallejo, Port Costa, and 
San Francisco (wheat, woolen goods, hides, tallow, and general merchau- 

CnJl 1. fcMtl ) . W ........ .... .... ........ .... .... .... . » . I ... .... .... ...... a... .... 

From San Francisco and other points to Marysville and way landings (coal, 
ealt, lumber, and general merchandise)... 



« • m «i 


» «■» .* *> 


Total tons 


W HO. 


« m m »ft m m m m m 


>n m » « # » A » A • A A 


• w • mi m m m m » * » • a> » 




7,800 
23,400 




IMPROVEMENT OF COLORADO RIVER, NEVADA, CALIFORNIA, AND ARI¬ 
ZONA. 

Reference is made to the accompanying reports of Lieut. S. W. 
Roessler, Corps of Engineers, and Mr. W. P. Smith, assistant engineer, 
for the details of the examinations of the river and the works based 
upon them. Four sketches of points on the river where work was done 



found iu that portion lying between Camp Mojave and El Dorado Canon, 
where it is almost entirely within high and permanent banks, and where 
the obstructions are chiefly bowlders and nearly stationary bars of cob¬ 
ble and gravel. Navigation in this stretch of the river is only possible 
from three to four months in the year. 

Of the 285 miles on the river between Yuma and Camp Mojave per¬ 
haps 100 are in the Vicacho, Aubrey, and Mojave canons, where the 
banks are permanent and the navigation good enough, as it is at all 
seasons of the year. 

This leaves some 200 miles in which the stream presents in an exag¬ 
gerated way the obstructions incident to its own enormous fluctuation 
in volume and a bed of very unstable materials. No point in this dis¬ 
tance can be selected as continuously offering more of an obstacle than 
another, or at which a permanent improvement could.be effected with¬ 
out the control and modification of the whole. 
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Tie expense of such an effort places it oat of tie question fit * 
present, in Tien of the scantj trade to tie accommodated, and thefc 
that river boats now can reach Camp Mojave at all seasons witiu 
very serious difficulty. 

Accordingly the examination made daring life 1884, by IA 

tenant Roessler for the collection of information on which to barei&i 
nite plan of work was* limited to the distance between Camp Mcjn 
and El Dorado Canon. 

This examination indicated those points alt which there were hogs 
of permanent benefit with the means available, but the on usually lip 

stage of the i.fiver prevented the collection of data precise enough fiir 

preparation of definite projects. The survey showed, howev.er,thati 

worst obstacles had remained identical in position and nearly then 
in form since 1879. A project based on the general plans of Xaentensc 
Roessler for improvement at Hatteras Bar, Six Mile Rapid, and JHojsn 
Crossing was submitted to the Department October 13," with mem 








This plan and recommendation having been approved by the Deparr 
ment’s letter of October 30, a barge 100 feet long by 26 teet beam *» 
built in sections in San Francisco, taken by rail to the Needles, path 
gether, and launched there by a force of mechanics sent from here fir 
the purpose. 

The barge was provided with derrick and steam-capstan and fittoi 
with quarters for the small force of white men which was to be ex 


With tools, provisions for thirty men three months, and miscellanecB 
outfit on board, the barge drew 9 inches. 

We were fortunate in securing the service as foreman and pilot of J 
A. Mellon, who had been master of steamers on the Colorado for sew 

teen years; was the only person familiar with its upper navigation,art 
peculiarly fitted by experience for the difficult management of the b 
dians, who were the only available labor. The barge was ready Jan* 
ary 8, but wasted the time till January 26 in daily expectation of a lira 
steamer which had been promised to leave Yuma January 1, but iSi 
not do so until the 10th. 


to Mg 
steam 





















the need for a dam some 700 feet long, and it was judged inexpedient 
to attempt it in view of the short working season remaining and the 
more imperative need for work at Six Mile Rapid. At that point a red 
of bowlders some 200 feet wide stretches diagonally across the channel, 
entirely barring it at low water while during high stages the contracted 
water-way caused so violent a current that hauling over is difficnlt and 
dangerous. The improvement effected was the clearing of a channel 

150 feet wide and 1.5 feet deep at lowest water, of the bowlders; the®. 

largement of the high-water channel by clearing one of the contracting 
points of bowlders and cobble for a width of 60 feet and depth of 3 feet, 
and the building of a cobble dam 150 feet long below the rapid to lessee 
the high-water grade. 

Twenty-five days were consumed in these works, during which thirty- 
six bowlders, from 1 to 12 tons weight,were removed below water, 16*4 
and 308 tons of bowlders and eobble were blasted and removed from tii 
dry point. 
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A letter received in May from the captain of the steamer Gila reports 
that the clearing of the bowlders in the low-water channel saved the 
steamer Gila from total loss daring lier first trip up river this season. 

On March 3 the barge dropped down from Six: Mile Rapid to Mojave 
Crossing, 28 miles. The river here divides into two channels, and it 
was decided to close the western one, through which abont one-third of 
the river was passing at the stage of 2 feet 6 inches above low-water. 
This work consumed eleven days, during which a cobble dam was built 
464 feet long, 20 feet wide at base, and 5 feet high for half its length, 
the rest from 2 feet to 5 feet high. About 900 tons of stone were used, 
-aud the immediate effect was to raise the water in the open channel six- 
tenths of a foot and lower the closed channel, 500 feet below the dam, 
2.4 feet. It is hoped that after next high water the west channel will 



-channel, removin 










<leep 




? stone from the rig 
t. Two parallel di 
vation to facilitate 










high 


The river was now 4 feet above low water and rising rapidly, so on 
March 26 the barge was dropped down to Hardysville (12 miles above 
Camji Mojave), secured for the season, and left in charge of a watchman. 
The Indians were discharged, and the white members of the party re¬ 
turned to San Francisco. 

The funds available are to be used in the removal of three rocks dan¬ 
gerous to high-water navigation in the 12 miles above El Dorado Gallon; 
the improvement, by closing side channels of Hatteras Bar at El Do¬ 
rado Cafion; the extension of last years work on Six Mile Rapid and 
Mojave Crossing; and similar works at four or five other points men¬ 
tioned in Assistant Engineer Smith’s report above Camp Mojave. 


Money statement 


Amount appropriated by act approved 
July 1, 1865, amount expended during 
outstanding liabilities Juljj^ b 1834 . 



5. 1884. 


«• m m • m m m m m m * IS! * 


$25,000 00 
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REPORT OF LIEUTENANT 8. W. ROESSLER, CORPS OF ENGINEERS. 


an Francisco, Cal., October 2, 1884. 


$ir: I have the honor to report as follows the results of my examination of the Col¬ 
orado Elver at Hatteras Bar, Six Mile Eapid, Mojave Ford, and Pest House Rapid, 
made under instructions from Lieut. Col. G. H. Mendel], Corps of Engineers, dated 
August 30, 1884, 


Having secured the services of Mr. 1IE1C. D. Gates as assistant, I left San Francisco Sep¬ 
tember 1 aud arrived at the Needles the following evening. Here we were detained 
four days by delay in the departure of the steamboat. In the interval I secured the 
use of two skiffs for our return trip to the Needles and engaged the services of a pilot. 
Leaving the Needles on the morning of the 7th on the Mojave, we reached Camp 
Mojave that afternoon, where I employed three Indians as boatmen and purchased 
the necessary supply of provisions and cooking utensils. Leaving Mojave the earn© 
day, we reached El Dorado Cation the evening or the 9th. The party left the boat the 
following day and commenced the examination of Hatter # Bar. abont two miles 1 
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low the Southwest Mining Company’s Mill. The examination waa completed Hi 
morning of the l'2th. 

September 12-13 I made an examination of Six Mil© Rapid; September 14.-15 d 

Mojave Ford, September 15.16 of Feet Hon so Rapid, reaching Fort Mojave at 10 a. a 

on the 16th, Here my Indians left me,' but I succeeded in getting two other* a ix 
reached the Needles that afternoon, where the party was dishande£ The folio wru 
work was done; 

(1) Plane-table survey of shore line at Hatteras Bar, Sin Mile Rapid, Mojave F*^ 
and Pest House Rapid. 

(2) Soundings over the shoals at Hatteras Bar, Mojave Ford, and Pest H*. * 
Rapid. 

(3) An accurate line of levels was ran at each of these reaches to determine ti* 
slope of the river at these points. 

There are submitted with this report four sheets of drawings giving the result** 
these examinations. 

At the time of my examination the river maintained an unusual height for 
season of the year, being 3$ feet above low water at the Needles and feet mz U 

Dorado Cafion, where the river is wide, and an high as six feet at Six Mile Rapid, v. b .« 

the river is contracted. The sonndings are reduced to low wat er. At Hatteras S-t 

reduetions are accurate, bein g obtained from a tide record kapt at the mill; at Mojan 
Ford and Pest House Rapid the reductions are approximate. 

In addition to the foregoing localities, my instructions contemplated exan 
of any other points where improvement might be needed; also an examination 
river above £1 Dorado Cafion as far as practicable. Owiug, however, to the 
paratively high stage of the river, it was not believed that such examinations 
furnish any reliable information, and none were made. 

The high stage has also defeated the object of the special examinations made, 
which was to supply data in sufficient detail that defiuite improvements ns to char¬ 
acter, location, and cost oonld be suggested for these places. Sufficient information 
however, has been received to enable me to present a plan which, within the Minis 
of the appropriation, it is believed would afford the greatest benefits. 

NAVIGATION AND COMMERCE. 



The trafflo on the Colorado River has been materially reduced by the eoznpletk* 
of through rail connections through Northern and Southern Arizona. The trade i» 
points in tti© interior of Arizona, which formerly came by river from Yuma to m 
nearest distributing point, now takes th© more direct route by rail, leaving* entity i 

looal traffic which supplies a narrow belt of country adjacent to the river. 

Before the completion of the railroads the river traffic for a period of nineteca 
months—May, 1877, to January, 1879—as given in Captaiu Payson’s report of 1874 
was 15,725.2 tons. From May. 1883, to May, 1884, a period of 12 months, the tnd» 

hich 1,773 tons was on the river from Yuma to the 


2,936 tons, of w 

dies. The principal traffic above the Needles consists of wood transported from Cot 
ton wood and Mojave valleys to the mining mills at El Dorado Cafion. There axetn 
mills at this point, only one of which, however, has been established on a permanttf 
working basis. In 1883 1,455 cords of wood were carried for this mill and 392 too* 
miscellaneous freights, for which was paid $14,532.30 freight. 


now 



The mining 
river trade. 

Between Yuma 
navigated at all 
navigation is limited to a 
May, June, Jul 





as far as 
avt? 
four 



Mohave the river can 
Dorado Cafion the time 
during the summer floods- 


y. and August. 

The last supplies of the season reach the mills about the 1st of September. Theft 
usually last till January, when the mills are closed till the arrival of new suppo* 
in the spring. An extension of the time of navigation from two to three monthsh 
the year, I am assured, would enable the mills to ruu steadily through the year. 


PLAN. 

I 

The section of river proposed for improvement lies between Pest House Rapid iiiil ; 
El Dorado Cafion, a distance of about 50 miles. Except for a short reach of gmifc* 
through Cottonwood Valley, it maintains a permanent course between high hanks of 
rock or mesa. It is divided into a series of deep-water pools by harm of ravel coh 
ble, or bowlders, which, becoming shoal at low water, form the obstructions to nar- 
ination The principal shoals are Hatteras Bar, Four Mile Rapid, Six Mile Rapid. 
Whirlpool Rapid. Rapid at head of Round Island, Rapid in east channel Round Isliti j 
Bowlder Rapid, Mojave Ford, Gravel Bar below Hardy ville, and Pest House Rapid. I® : 
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improve these so as to afford extreme low-water navigation would require the ex¬ 
penditure of a sum far beyond the limits of the present appropriation. The pli 
therefore provides only for the improvement of the worst places, so as to extend the 
time of navigation as much as possible. The places which have heretofore given the 
most trouble are Mojave Ford, Six Mile Rapid, and Hatteras Bar, and an improve¬ 
ment of these I am assured by the river men will extend the period of navigation two 
to three months in the year. The following is a description of these localities: 

MOJAYK FORD. 


I was nnable to obtain the exact stage of river at this point, and the results of the 
examination are therefore not considered reliable as to the low-water condition of the 
river. 

From all information obtainable the following appears to he the habitual condi¬ 
tion of the river at low stages. 

The river is divided into two branches by a high cobble-ridge. The right 
which is never nsed f is crossed at the upper end by a gravel-bar with a few 
water in a swift rapid over it. The left branch is crossed by a gravel-bar 
from the foot of the island diagonally across the stream towards the left bank, 
lees than 1 foot of water. The plan for this place contemplates the 
channel 150 feet wide and 3 feet deep through the bar and the construction 
ble-dam ou the crest of the bar. to contract the width of the river. 

4» 

provides for the construction of a dam to close the right branch, at its 





The river makes a bend to the left, and is suddenly contracted at the apex by a 
gh projecting rock from the left bank and a ridge or flat of bowlders putting out 

from the ri ;ht bank. The ridge extends diagonally down-stream and joins the left 

bank 1,000 feet below. At the time of my examination th© river was about 6 feet 
above low water, and no bowlders could be seen but the general direction of the ridge 
was easily traced from the appearance of the surface of the water. At low stage some 
of the bowlders rise within a few inches of the surface and form the principal obstruc¬ 
tion at this point. A second obstruction is formed in the steep slope at the head 
of the rapid, which, at a stage of 6 feet, was 0.97 feet In a distance of 140 feet, or 
nearly 37 feet per mile, with a current of 6 miles an hour. To matt© the crossing hero 
steam bouts are compelled to heave over on a strong line secured to the bank above. 
As the river falls the slope and current are diminished, and on several occasions the 
boats have been able to effect a crossing without the aid of a line. Unlike most other 
rapids, which disappear at high stages, this place becomes more of a torrent the 
higher the river rises. 

At the time of my examination the width of the river at the narrowest place was 
350 feet; at points 800 feet above and below the width was 600 feet. 

The course of steamboats at medinm and low stages is accurately laid down on the 
map and crosses the ridge nearly perpendicularly where there is a narrow channel 

the rocks. On the downward course it is difficult for the boats to make the 
turn reqnired here to cross the ridge, and the place is approached with much 
as to the safety of the passage. It is the most dangerous point between 





bowlders vary in size 

to 5 feet diameter, and are cemented together by a finely divided clayey sediment. 
The part of the ridge through which the ohannel is recommended is below the point 
of greatest contraction and greatest slope, and the effect, it is believed, will be an in¬ 
crease of the slope at low stages without a material reduction in the water-level of 
the pool above, by which new obstructions, now hidden by an ample sheet of water, 
migl t be uncovered. The increased slope will make the place more difficult to heave 
over, but the danger of the crossing wilt be removed. 


HATTERA8 BAB. 


The river at this point is from 1,206 to 1,300 feet wide between hanks, contracting 
below the obstruction to a width of 500 feet from shore to shore. The banks are per¬ 
manent, that on the right a compacted ciiind deposit, bordered by Iiigli mesa; that on 
the left'll steep sand and gravel deposit overgrown with willows. At the lower end 
of the reach high hills come down to the left bank. 

Heretofore at low water n broad bur of cobble has put ont from the left bank, leav¬ 
ing a narrow ohannel 2,400 feet long ancl 200 feet wide between. It and the right bank, 


14® *110 
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barred at both ends by a gravel ridge. This was the condition of the bar at tbe t im 
of Captain Payeon'B survey of 1878^79, and, as I am informed, ban been its oondlba 
since. Present indication; however, point towards a closing of the* old and the £«• 
natio of a new channel through the cobble plat located about mid way between in 
banks. 

At the time of my exam Ination the river wan divided by two cobble ridges abort 
2,500 feet long into three branches carrying about the sum© amount of water, lb 
left branch in deep at the lower end anil barred at the upper end by a cobble ridge, 
which at low stage rises nearly to the surface and converts the branch into 
water slongb, open at the lower end. The rig lit* branch is deep at the u]>p«r end ait 
barred at tne lower end by a wide cobble ridge or flat, giving lees than one foot for» 
distance of 1,000 feet. The middle branch, which is now used by the steamboat,a 
barred at the upper end by a cobble ridge, giving less than 2 feet over a distance «f 
600 feet. This channel was cut out during this summer’s flood, and I think it mayfc 
safely asserted will be the low-water channel the coming season. The plan aoggrairi 
for this place is the excavation of the cobble or gravel ridge to a depth of 3 feet aed 
the construction of stone dams, closing the right and left branches at the up®* 




bars to he excavated are of gravel and cobble of varying sizes firmly 

a fine clay sediment. A method which has been used to deepen tbe gram 

upper Mississippi, It# is believed, con Id be successfully applied ben..Us 

method is to loosen the material by charges of dynamite and then to drag tbe bark 
a rake or drag of suitable construction, drawing the material into the deep pool b 
low. The swift current over the bars will aid m moving the loosened material. 

The dams will be exposed to violent tests from the summer floods, and are therein 
designed as outworks of timber filled with stone, and of square cur triangular emu- 
section, as they are opposed obliquely or squarely with the current. The timbers 
have to be obtained from the Needles; stone can be found in abundance where fe 
dams are to be built. The months of November, December, January, an Fehrasj 
are most favorable for the work, the river being at its lowest. 

Daring the time of tbe execution of the work this portion of the river is closed to 
the steamboats, and all supplies will have to be brought from the Needles in ski&fe 
a distance of from 50 to 90 miles. Under the circumstances, and the impossibility ii 
foresee the many contingencies that might ansa, involving expensive delays, it bear 
to conceive that nothing like a reliable estimate can be made as to the cost of fk 
work. No estimate is therefor© submitted. 

For the same reasons it is not believed that the work can be economically doss Ij 
con tract i f a con tractor could be fo und at ail 1 wi III in, g to undertake the work. 

Similar improvements on the Upper Mississippi and Upper Missouri are made If 
hire of labor and purohase of material, no contractor being found willing to nndatab 
them. 

The method recommended, therefore, is the purchase of the necessary plant, mi 
the execution of tbe work by labor and purchase of material. 

A plant suitable for this work is estimated at a cost of $6,000, consisting 
boat, with crab capstan and engine, a quarter-boat and bateau. 

Details for their construction have not yet been prepared. 

I have the honor to be, very respectfully, your obedient servant, 

W. 







MR. W. P. SMITH, ASSISTANT ENGINEER. 

Engineer Office, 

San Pedro, Cal,, June 6, 1905. 

Sir: I have the honor to submit the following report upon the improvement of the 
Colorado River, made under your directions from November 1, 1884, to April 1 186: 

After considerable inquiry, discussion, and thought as to what might be the best 
plant to put on the river, that would be the most suitable for the work required to be 
don©; that would combine quarters for the meu employed, and could be used flcii ras¬ 
ing and moving large bowlders, carrying material for dams, &c., it was decided to 
construct one boat only that would serve all purposes. 

In November a barge was commenced, to be 100 feet in length, 26 feet beam aodrf 
very light draught. It was supplied with a derrick capable of raising 12 tons sad a 
steam capstan for moving the barge and handling the derriok. The frame wasiirtif 
m San Fiauoisco, then taken down., and, with th© material lor completing, shipped 
by rail to the Needles, a station op the Atlantic and Pacific Railroad, on the OJ#- 
rado 245 miles above Yuma. A force of carpenters and calkers left San Francisco 
December 7, and built the barge near the railroad bridge, 2 miles from the sUttsn. 
On January 8 the barge was ready to start up-river. Arrangements had IiMewein 
with the railroad company owning the steamers on the river to t ow the l r i as hr 

( .... * . . . . 
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up-stream as the stage of water at the time would permit, and it was understood that 
the steamer won Id leave Yuma, on January 1. From some misunderstanding the 
steamer did not leave Yuma until January 10, and then the river had fallen so low 
that it took her until the 25th to reach the Needles. 

On the morning of the 26th we left the Needles in tow of the steamer and ruin that 
day to Fort Mojave, where we stopped to deliver freight. The next day continued up 
and ran until dark, stopping for tne night near Bull’s Head Cafion. The next day, 
the 28th, we made Mohave Ford or Crossing, over which the steamer conld not go. 
There was less than 2 met of water on the bar. 

Our barge, with stores and material for the season’s work, draw less than 9 inches. 
We got up steam in the boiler and pulled ourselves over. The steamer returned to 
Yumai, ( 

The intention, and which was carried out, was to go as high up as El Dorado 
Cafion, 85 miles above the Needles—make examinations on the way up, and work as 
we dropped down.stream, at such places as we thought we might benefit during the 






Dorado Cafion is 34 miles. This 
and nearly one whole day was lost 
and stopping to clear it. This 
skiffs. Into one of th 
long, and the Indians 

i 1 <• « • # 



The distance from where the stea 

a few hours lees than 
itching in a snag 
moving np-Btream 
hundred feet 
stream ae 

fastening the end of the line to a tree or rock cur burying an anchor in the sand, 
would come down with the current, paying out the line astern. Coming to the barge 

the line was taken to the capstan, and when there was no special rapid, pulled the 

barge up stream at the rate of 2 miles per hour. The second skiff was working itself 
up-stream in the mean time with another line. So one skiff was always working up- 
stream and one alongside receiving the line from the capstan. The capstan was 
rilured with a fast ana a slow purchase. In the swift rapids a 4J.inch line was well 


tried, but the capstan never failed to pull us steadily over. On February 4 we ar- 

irfffiic! at El Dorado Cafion, 7 days from Mojave Ford and 10 days from the Needles. 

On© of the points where improvements were needed was at Hatteraa Bar, 1 mile 
below El Dorado Cafion. The condition of th® bar wm the same m described in Lieu-* 
tenant Koessler’s report of October 4, 1884, making the allowance for the fall in the 
river, which was 2.5 feet since the time of his survey. As predicted by Lieutenant 
Boessler, the middle channel was the low-water channel of this season. The left chan* 
nel wins nearly closed by the cobble bar at th© head and the right-hand chaunel by 
a gravel bar at the foot. 

Over the bar at the head of the left channel the river flowed only a few inches deep, 
and after crossing the bar, some 200 feet wide, made a deep and narrow channel, which 
kept the left bank and widened as we went down. 

The right-hand channel soon after leaving the head of the gravel inland shoaled to 
2 feet and escaped in many small outlets At the foot of the island. 

There were two ways suggested to me to improve this place: one to olose the left 
and right channel, confining the river to the middle one; and the second to close the 



velocity in the onrrent would be 
obtained to start the gravel on the bar, and the shoal was too long (some 2,000 feet) 
to think of dredging or scraping. 

The water would be raised some in thfe channel, hut unless the dam closing the left 
channel was very long the water would escape over the.left-hand cobble island into 
the left channel and be lost to the middle channel. 

The seoond plan, closing the right and middle channel, seemed the one promising 
the best results, but when I ascertained that the dam must be 600 to 700 feet long, 
concluded, with the short season left us, and the more urgent work below, it would not 
he advisable to commence it. 

We accordingly moved down-stream 4 miles to Six Mile Bar, where it was neces¬ 
sary that metning should be done this season. 

Steamboat men claim that Six Mile Kapid is the most dangerous point on the river 
below El Dorado Cafion. The numerous bowlders directly in the channel made it 
dangerous at or near low water, and after the river raised 8 or 10 feet the grade of th© 
rapid became so great that it was very difficult to haul over. The reef of bowlders 

obstructing low.water navigation crosses the river diagonally, and was nearly 200 

feet wide. 

When we arrived the river was 1.5 feit above low water. Two of the bowlders 
were just awash and some thirty more had less- than 2 feet over them, and they were 
scattered entirely across th© river, ®o that it looked impossible for a bout running 
the rapid to escape them all. 

Our improvement here muds was ci removal of the bowlders, clearing a channel 150 
feet wide and to 3 feet of water at that stage. The bars on the river below would 
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prevent steamers coming up when the river wm lower, therefore 3 feet of 
considered all that was necessary for the present. Besides the removal of rfc 
bowlders, an attempt was made to relieve tne rapid at the bead by widening t* 

ii'i ver, and, If possi ble, lessen the grade. At Johnson’s Rock the river at low. wms 

is only 175 feet wide. Th«» bowlders and cobble from the point of the bar oppaak 
the irock were removed 60 feet from the water's edge and the bar lowered 3 feet, gil * 
the river that additional cross-sect-ion at this point. The rest of the bar, which 
here 400 feet wide, was covered with bowlders of all sizes tip to 10 tons' weight ml 
many of them rising several feet above the general level of the bar, obstructing Ur 
flow of high water. " The largest and most prominent of these were drilled and blind 
into small pieces. 

The bowlders taken from the dry bar were placed in the form of a wing-dam fha 
the left bank below the rapid, to confine the water at the foot of the rapid and mm 

in lessening the grade. We remained at Six Mile Rapid for twenty.five days, mad is 

that time removed from the channel 36 bowlders from 1 to 12 tons’ weight ead 
Right were over 5 tons and 1 of 12 tons. 

Three hundred and eight tons of bowlders and cobbles were removed from the dry hr 

lead of the rapid and with which a wing-dam 150 feet in lesgi 
of the rapid. One hundred and fourteen of the largest bowl&i 
low aud high-'water lines were drilled and broken up. Theda 

rick and capstan on the barge handled stone of 12 tons with ease and.safety, in 

March 3 we left Six III i le Bar and dropped dow n to Mojave Ford cup Crossiiicig, 28 mtla 
An exam i nation was made, and t he practi cal thi ng to do th is year seemed to be in 
close the west channel around Northwest Island by a dam of stone. About one-thst 
of the river was going down this channel with tfi© river 2.6 feet above low wits. 
Southwest Island is about 3,000 feet long and the ford or crossing is at the lowered 
of the island, the bar crossing obliquely to the left bank of the river. Bowlders ad 
cobbles were found on the right bank at a convenient distance above the site of po 
posed dam, and the barge was loaded, dropped down to the dam, and built it s 
©leveu days, taking 900 tons of stone. The cl ii in connected the right bank with fit 

head of the lull an d,.and w as 464 feet 1 ong, 20jfeet wide at base, and 200 feet of.vs 

5 feet high, the rest from 2 to 5 feet high. 

The im mediate effect of the dam was to raise the water in the open channel six.tenh 

of a foot and lower the west channel 500 feet below the dam, 2.4 feet, the fill m 
the dam 3.2 feet. I do not expect that the best effect of the dam will be seen ob£ 
another low water, when it m expected that the west channel will not open at ii 
tint that the island will then be tne west bank proper of the river. 

If this does not make a sufficient-water on the crossing, a dam must be run fromfi 
lower end of the island towards the east shore, contracting the river directly on the Ink 

It was now March 18, and the river was at the 3.foot mark and rising steadik 

The only place where it was thought an improvement could be made that wmM 
warrant the expense was at Bowlder Rapid i miles up-stream; so on that day* 

mo ved u p an d began w ide i > ii ng t he throat of the rapid, which is formed by a gram 

cobble, and bowlder bar on both sides, confining the river at low water to 120 
in width. The left-hand bar was shelving, and permitted the river to flow smooth^ 
over it. The right-hand bar was formed in ridges running at right angles to thee* 
rent, producing at high water a succession of rapids, where the force and body of th 
current seemed to be. 

We spent eight days at this place, and in that time moved 550 tons of stone ftoa 
the point of the right-hand bar bask into a recess of the right bank, which widcari 

the chan until.w ay 100 fee t and lo wered th e bar 2 feet. On removing t he large bowldn 

and cobble from the surface we found a large proportion of sand mixed with thos 
underneath, which the next high water will wash away, and another layer of cobfe 
2 feet deep Can be removed the next low water. To facilitate this scour two diteba 
were c ut, 4 feet w iide and from 3 to 4 feet deep, parallel with the current and mem 
the bar to give the high water a face to cut against. 

The river was now up to the 4-foot mark, and I knew of nothing more that coufi 
be done to advantage this season. 

On March 26 we dropped down to Hardyvilie, the safest place to leave the hup 
during tlie high water, and, after giving it a thorough cleaning up, left her in ebup 
of a keeper. _ Two days later, on March 28, we reached the Needles,‘where the Indiaii 
were paid off and dischargee:!, and the white men of the party returned to 8a& 
Francisco. 

The force employed during th© two month® the barge was actually' in commisM 
was: I assistant engineer, 1 foreman and pilot, 1 mate, 1 steam engineer and blaek- 
sinitli, 1 carpenter, 1 rodman, 1 cook, and a crew of Indians varying from 12 to 31 
The laboring work and handling th© barge was done by Indians, for which services 
cent® per day with board was paid. 

For water work, such as moving the barge, handling small boats and lines ii «Q 
ways, the Indians are as serviceable, perhaps more so, than any white labor we oo*H 
hire for the same service. For labor with shovel or barrow they were worth the price 

(..joe.*.. 
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paid and no more. Tin® greatest trouble with them was to keep 'the same ones con¬ 
tented for more than three or four weeks. It would be advisable to change them once 
• month if possible. 

SUGGESTIONS FOR FUTURE OPIEIOi.TION8. 

The river was examined for 12 miles above El Dorado Canon or to the head of Roar¬ 
ing Rapid. As the steamers make occasional trips during high water for 75 miles 
above El Dorado Cafion, chiefly for salt used iu the reduction of ores, I would suggest 
the removal of three rocks within the distance examined. 

In Roaring Rapid is a vary dangerous rock directly in the channel aud in the swift¬ 
est portion of the rapid. A sketch is shown in iny note-book. When I was there the 
river was 2 feet above low water and the rock, at the water-surface was 12 by 7 feet 
and the highest point 7 feet above water. It can be blasted out, but the barge 
must be taken there, as it is not safe to work from a small boat, the current is so swift. 
This is the most dangerous obstruction in the portion of the river nayigated above 
El Dorado Cafion. 

In Papoose Rapid, 5 miles above El Dorado Cafion, is a large bowlder with top 2 feet 
»bove low water. This can be removed by drilling and blasting, 

Explorer’s Rock, 4 miles above El Dorado Canon, is the one which sunk the steamer 
)f Lieutenant Ives’s expedition. It is just awash at low water and can be removed or 
mough blasted off to make it harmless. 

Below El Dorado Cafion we have many places that can be improved with the time 
uid funds. First comes Hatteras Bar, 1 mile below the cafion, where a dam will prob- 

My be needed closing the middle and right. hand channels. 

At Six Mile Rapid, n the river should go to its low-water mark, more of the bowld. 

rs can be taken from the channel and more from the dry bar on right-hand shore. I 
roiilcl suggest that a channel be opened east of Johnson's Rock by blasting down 
he high points of cement and cobble. This will relieve the rapid at the head, where 
lost of the difficulty is experienced. 

The bars at head of Round Island and at bead of Cottonwood Island were both 
ood this year, but may need attention another year. 

At Bowlder Rapid the river was 4 feet high when work was done there this year, 
t or near low water, more of the cobbles and bowlders should be taken from nght- 
and bar to widen the rapid at the head. 

At Mojave Ford or Crossing, the dam from the lower end of Southwest Island will 
robably be needed. 

Deep Rapid, 2 miles below Mojave Fori, Bowlders could be taken from each point, 
blob would widen the channel and improve it. 

Pest House Rapid was good this year; had 3 feet of water. It looks as if the 
Lannel would be down the east bank another year. 

Greek Rock, 8 miles above Hardyvilie, Is much in the way; top 1.2 feet above low 
iter and directly in the channel. It can be easily blasted down. The above are 
e poin ts where it appeared to me work would be the most needed next year. The 
ect of the present high water cannot however be foreseen. 

I notice that where the bars adjacent to all rapids slope evenly down to the water, 
> have a swift even current, but. not a very troublesome rapid. When bowlders are 




>ubled, and swift, especially at the upper end 
well as cobble aud bowlders. 
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PRELIMINARY EXAMINATION OF YUBA RIVER, CALIFORNIA. 

"United States Engineer Office, 

San Francisco , CalOctober 24, 1884, 

General : Referring to the examination or survey of the Yuba River, 
ifornia, provided for in the act of July 5,1884, and which I was di- 
tod to make by paragraph 9, Special Order No. 118, dated headquar- 

........ !" I. 3 .r(.>(... 
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ters Corps of Engineers, Washington, D. C., September 10,1884,1 hm 
the honor to submit the following report. 

This is forwarded directly to the Department, in accordance with ii- 
Btructions given me by Lieut. Col. George H. Mendell, Corps of Engi¬ 
neers, now absent on a tour of inspection" in Oregon. 

The Yuba River is not and never was a navigable stream. Leaving the 
foot hills some 10 miles above its junction with the leather, it has from 
that point filled up its bed with the detritus of hydraulic mining to a 
level several feet above the original banks, and further spread oat these 
deposits over the adjoining country in a plain of sand and gravel more 
than 16,000. acres in extent. 

Through this plain the river in low stages winds in sluggish, turbid, 
and divided streams, impracticable even for skiffs, and over its entire 

m 

the 

M, 

from 










considered as 

directed toward the improvement of navigation would be in the restraint 
the enormous deposits now accumulated iu its bed and along its 
banks in such manner as to prevent or gradually diminish their di* 

charge into the Feather and Sacramento rivers. As measures to these 

ends have already been the subject of elaborate investigation and it- 
, and as tbe whole matter is now in abeyance, I cannot see that 
anything further in the way of examination is now necessary. 

The objectionable position of the mouth of the Yuba in reference to 
the direction of the Feather was one of the subjects mentioned in a let¬ 
ter addressed June 9,1883, by Mr. A. C. Bingham, then, and now mayor 
of Marysville, to the honorable the Secretary of War. This letter, be¬ 
ing referred to Lieutenant-Colonel Mendell for report, was replied toby 
that officer in a letter to the Chief of Engineers, dated July 24, 1883, 
in which the ground was taken that the proposed corrections at the 
Yuba’s mouth would not be of benefit to the navigation of the Feather, 
and that .the chances were considerable that such a new outlet if made 

completely obliterated by a single flood. 

To ascertain 




matter, and 
visited Marys- 
who is in 
bant 



very acti\ 
carried 

He was entirely in ignorance of any cause for the provision in the 
act referred to, unaware of any efforts having been made for work by 
the General Government on tbe Yuba, and could suggest nothing called 
for in that direction other than the impounding or restraint of existing 
deposits before referred to. 

Under these circumstances, no reason can be seen for further action 
in the matter. 

Very respectfully, your obedient servant, 

A. H. Paybon, 

Captain , Corps of Engineers 

The Chief of Engineers, U. S. A. 
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IMPROVEMENT 
PORTLAND, 

THE ENTRANCE 
RIVER, OREGON, AND 
SOUND. WASHINGTON 





TERRITORY 


OF COLUMBIA 

AYS AND MOUTH 
RIVERS EMPTYING 
WATER GAUGES 




COLUMBIA 



REPORT OF CAPTAIN CHARLES F. POWELL , CORPS OF ENGINEERS , 
OFFICER IN CHARGE , FOR THE FISCAL YEAR ENDING JUNE 30, 1885, 
WITH OTHER DOCUMENTS RELATING TO THE WORKS . 


IMPROVEMENT 


* 


1. Columbia and Willamette rivers be¬ 

low Portland, Oregon. 

2. Mouth of the Colombia River, Oregon 

and Washington Territory. 

3. Entrance to Coos Bay, Oregon. 

4. Entrance to Yaqnina Bay, Oregon. 

5. Month of Coqnille River, Oregon. 


6. Skagit, Steilaquamish, Nootsack, Sno. 

liomish and Snoqualmie riven, 
Washington Territory. 

7. Cbelialis River, Washington Territory. 

8. Ganging waters of the Columbia River 

and principal tributaries. 




United States Engineer Office, 

Portland , OregAugust 7, 1885. 

General: I have the honor to transmit herewith annual reports 
upon river and'harbor improvements under my charge for the fiscal year 
ending June 30,1885. 

Yery respectfully, your obedient servant, 

Obas. F. Powell, 

Captain of Engineers . 

The Chief of Engineers, U. S. A. 
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S S I. 

IMPROVEMENT OF COLUMBIA AND WILLAMETTE RIVERS .BELOW IW 

LAND, OREGON. 






The project provides for a ship-channel of 20 feet depth at low .wale 

on 100 miles, by contraction and shore protection works at four has 
from Portland to Columbia City; by temporary improvement at tk 
bars during construction of the works, and at three shoal places bebr 
Columbia City, and by snagging operations. The mean tide at Pot- 
land, on a low river stage, is about 2 feet; at Astoria it is 7.5 feet aborc 
plane of reference for soundings. 

The original estimate of the cost of the permanent works is $298,974 
the total appropriation, $365,000, since the adoption of the press: 
in 1877. about $254,000 have been applied to the permanent woifa 

is derived as follows: 

if* #1 nrn Jpy-jf (tQQAX m|g| | ijj® 

HI* * 1JL §#• % 9 V 1 JLC. 't rll' Jl mm m m m • m m qjPiUF^ If 1 Jir 

* * .11+ /Fotun ^ ^ " EJ C M 

'll! Ill 111 «■» m m m m » « m m m m m n m 

C| | 

• • m m m » » *» • m « • m » <m ■» «*> %]rp llwii V ■■■* 

Auxiliary works at Poet-Office Bar and mouth of the Willamette.- 27, 734 3 

152,9413 

The reasons for the excess of cost are the addition of works to attah 
the object as needed in late years, viz: A navigable channel at Im 

water by long vessels drawing 20 feet, requiring a wider and deeper 
channel than first contemplated ; extension of shore protection, on ac 
count of decay *>f banks caused by deep vessels under high speed, aii 
inadequacy of appropriations, which has not permitted economics 
work. Completion of the permanent works was provided to be made 
in two years, while actual work on about one-half of the structures ini 
extended through six years. 

v The cost of maintenance and temporary improvement for next jm 

is estimated as follows : 

Operating dredge-boat with tender for six months... 

Hire of ship for propeller sluicing..... 15,0# 

Building and fitting snag-boat........... 35,00 

Operating snag-boat for six months...-. 10,00 

Local surveyt)..... * .................* ..................................... 3,C0 

Maintenance of works and plant....... 10,111 

Contingencies 0 m m • <m * • mb • # <i> m m m » m • m • m m m m m • • m • m • up m « ft m m • m m m m m mm m m » m m m J|jlj 60 

97,00 

ing operations, heretofore unavoidably confined to the ship 

inefficient from the want of a regularly equipped 
snag-boat belonging to this improvement. Increase of rafting andex- 
tension of river steamer routes call for snagging along slackwater, near 
landings and at mouths of tributaries and sloughs. A snag-boat is Mao 
needed for aid on the permanent works as a tender in propeller sluicing. 
"No improvement is more advantageous, considering cost, than snagging 
operations. 

The estimate for temporary work, from a year’s suspension of opera¬ 
tions, is based on an expected deterioration of the channel where per¬ 
manent works have not been applied, and on an urgency for opening 
a channel elsewhere in the early part of the year, and for the lower half 
of the reach to only 20 feet depth at half tide on a low river. 

The number and tonnage of sea-going craft and the schedule timed 
steamships on the Columbia-Eiver justly require a better channel than 
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can be afforded at reasonable cost by temporary methods. Below Saint 
Helen’s are three principal, bars, two shoal places, and one rock con¬ 
struction, The cost of removing the latter is approximately estimated 
at i|60,000. Permanent works at the other localities will probably cost 
as much as the works above Saint Helen’s will have cost, or about 
$407,000, making a total of $467,000 for a permanent channel for 20-feet 
draughts on the tidal section. 

All the constructions above and below Saint Helen’s could be profit¬ 
ably completed in two years, requiring only thereafter a small amount 
for maintenance and snagging. 

The estimates are for attaining the object of the present project, but 
vessels of nearly 22 feet draught have loaded at Portland, and already 
there is need of a navigable channel 24 feet deep at low water on the 

or 4 feet more than contem- 
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1884, ga\ 
various 






Swan Island • ♦ - » • » m m - mm » m m mib mb » • -® « m » mim mib m » m » » m m mm » » » m mib m » • • » m mim mb mb mu mib mib him m m m mb mib • «» ■ • m m * * m m * 141 

Post-Office . » • * • • mim mib »»»' * MB mim mb » MB m mb mb • mib MB m mu mb • m • « * tm m m mum « m mum mum mm mib mim mb mib mu mib mim « mb m m mb mb mib mb mb • m mim m • • m mb 16* 

Month of Willamette • MB MB MB MB MB MB MB' MIM MB MB MM * m MB MB MB MB' MB MB" MB * MB MIB MB' IBi «0M MB JIB) MIB MU 1®, MB Bill MB MB Ml • MB MB MB MB' MB MIM Mi 1 MB MB' IB MB 'MB 'MB 'Mil' MIB 111' MB MIM MB 19 

Saint Helen’s .. IB MB 'MM MB MB MB MB HIM :l» MIB MB MIN MB • 'BN MB MB IBM MB MB MN 'MM MB MB Mil MIM «» MB MM 'MM MM MB MB' MB' MB' tilt' * I* MB MB MB MM «!' MB MB MM MB «N MB MN MM 'MB MB 'MB « * HI® •' II® # 12* 

Martin’s Island MM MIM MB MIM m MIM MIM Mil MIM MM MB MB HIM MB HIM MB MB MM Ml MB Ml Mi MM MB MB MB MB Mil MIB MIM MSB IN MB MB OBI OB' 0000 MOM 0001 * 0 MOM MB MOM ip 0001 MM MM 1000 MOM OIOM no III 'MB Mijl 111 MB MIM MB MIB HIM MB Mil 

Walker’s Island........ 

II 

Operations of 1884 had consisted of extensive dredging at Swan 
Island and deep sluicing at Saint Helen’s, as the worst places. The ar¬ 
tificial channels thereby made were useful only for the following low- 
water season; before the end of the year, as may be -noticed above, 

they had completely filled, Walker’s and Post-Office also being of in¬ 
sufficient depth. 

As authorized by the plan for the application of the appropriation of 
July 5, 1884, dredging at Post-Office and sluicing at Saint Helen’s and 
Walker’s were promptly undertaken to furnish a channel during the 
approaching and coinciding low water and shipping seasons. The Post- 






These four works 
freight, whose cost is $1. 

of shoal water, were quitfe inconsiderable; in fact barges 
heretofore engaged in lightering w*ent out of business during the ship¬ 
ping season from want of patronage. Excluding Swan Island dredg¬ 
ing, the cost of the temporary work, applied as an urgent expedient, 
was about 23 per eeut. of the appropriation. 

The temporary channels have again disappeared, excepting the Post- 
Office Channel, where some contraction works are -built. Stronger rea¬ 
sons, on account of larger crops and lower prices, exist now than for¬ 
merly, for immediate relief to forestall low water. 

Snagging* operations conducted from time to time, as necessity re¬ 
quired and the means permitted, resulted in the removal from the ship 
channel of 100 snags, 7 guide-piles no longer needed, and drift from 
dikes. 
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The construction plant was overhauled, increased by the a dditiosi 
six scows and a floating drop-hammer pile-driver,,'and was worked iSiiij 
early August to late January, except during a suspension of operatMj 
about midwinter. Piles, brush, stone, timber, iron, rope, genenty' 
small material, and the use of a tow-boat were obtained urn bid; afia 
public notice. 

The construction work was by hired labor. Some stone, bower* 
was placed as job work under agreement, and the United States tor- 
boat Cascades was substituted for the chartered boat November 4 
The following structures were built: 


Head of Willamette Slough: 

Longitudinal dike, length... 
Wings of navigation opening 

Cross-dikes .. 

hank, Post Office Bar: 

A I hrm 

m m m • m m • m • m 


mm m m m * 




• m 


• *s m m m 


hi 

2 t 3 

13 


m m m 




m m m m 


m m m m 


m m m m m 


m m m m m 


Two da 
Coon Island: 

Shore protection, rebuilt and extended. 

Trial bank revetment of stone pavement. 

Trial bank revetment of willow and cottonwood shoots 
Sanvie’e Island: 

Trial bank revetment of stone pavement... 

Trial bank revetment of willow facines mats. 

Trial hank revetment of st-one pavement. 

Helen's: 

Longitudinal dike. 


« « 


• * 


mm «i> m m «*» 


«» »m m mm mm <m 


m m 


» m m m m * 


» m « m m « m m m 


If 

1,11 

1 5 

i 

* 

2,51 

1* 



'» m m m m * m m m » * m • «■> » m 


• * '«» 


» lift w 


The navigation opening in the dike at the head of the Willamett 
Slough and the lower end of the incompleted Saint Helens Dike wai 
marked by pile clusters to above high water. The bottom of theop» 
was partly revetted with a fascine mat, and the lower wing of ill 
opening heavily faced with bolsters, and marked by high fender piles 
The wing and the dike at the head of the slough, where each crossed i 
deep hole, were reinforced by iron ties to brace piles. Banks at slwft 
ends of the dikes and dams were revetted. The facine dam at Byben 
1883, was brought to grade by a filling where settlement has occurred 
Two progress maps are herewith, showing locations of works to date 

ketches, showing methods of construction, is also sek 







above tk 
constructs 
brush wort 
ugh dan* 

Cascades, which had been sheathed with sheet-iron, broke 
a passage through the ice of Willamette Slough releasing some bo*# 
which were fastened there. The tow-boat also opened Hayden’s Slough, 
permitting the Vancouver and La Camas steamers to earlier resane 
their trips. 

No damage to the works was done by the ice. Drift brought Ilbrir i 

freshet at the end of the freeze-up disrupted a 150.foot section of tk 

Saint Helen’s Dike, which was removed and new work substituted. A 

large timber bridge.pier caisson broke through the.Willamettel Soogk 

Dike and landed against the pile-crib dam in the slough. The damage 
here has not been repaired. 

The plant was laid up and the force wholly disbanded at the end of 
January. A small balance of funds on hand, with some material left 
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»r, was used to extend th© bottom revetment of the Saint Helen’s Dike 

I strengthen one part- by bracing piles. The driving of these piles, 

■ in number, was clone by contract. 

II comparison of a survey, May, 1885, of thejlower crossing at Saint 
len’s with the one of September, 1884, shows an advancement of the 
fo.ot curve of depth of 500 feet and gives promise that a completion 
;he longitudinal dike without the cross-dikes of the system would 
n the channel. 

i'unds have not permitted a survey since the June freshet. Sound- 
s of the May survey in the upper crossing or sluiced channel show a 
to 17£ feet, low water. A late survey by the Columbia River pilots 
es a greater fill. The effect of the June freshet would be to fill the 
iced channel and scour the lower oua 

22, 1884, and is shown in plan on one of the accompanying progress 


Ir. R. A. Habersham, late assistant engineer, was in immediate 
»rge of the construction work. 

Subsequent to the beginning of the season’s operations detailed sur- 

s were made at Martin’s Island and Saint Helen’s, with borings on 

bar and current measurements at the latter place. Surveys were 
> mad© of the sluiced channel and of the range-light channel at 
ilker’s Island, and of the Willamette River from Willamette Slough 
die mouth. 

fr. Otto von Geldern was chief of party on the principal surveys, 
die costs of the above works are: 


iporary improvement, including snagging, 
strnction and shore-protection works. 


• * W » « «»' 


• * » m • am « 


• <m m 


• n» v «» « 




» » imi » 


« * m m m m W m 






temporary 


DREDGING AND PROPELLER SLUICING 


$24,135 12 
78,759 77 
2,853 17 

105,748 06 







»g 

drip’s anchor of 3,500 pounds, and 260 feet of I^-inch chain, a pro- 
ler fluke of about 1,000 pounds, and some sunken drift were lifted by 
dredge; one worn piece of drift, 2£ by 35 feet, had pieces of copper 
Is and copper fastened to it. The bank was from 3 to 6 feet high; 
digging to 22 feet at zero of gauge, and during readings from 5 to 
set. 

Viter making this cut the dredge completed the cut at the upper 
*, which had been commenced by the clam-shell dredge. 
i pair of swinging engines, procured for the better working of the 

:dge, was not placed until the freeze.up; no work was done after that. 

Fit© following is a summary of work: 

nber of days on which dredging was done......_....... 86 

nber of cubic yards removed............................................ 47,026 

atest number of yardB in one day ... 850 

srage number of yards per day.... 547 

rk commenced August 22, 1884; closed December 13, 1884. 
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The bowlder (clam-shell) dredge, belonging to the Cascades 
was repaired and fitted out, and worked down-stream at the upper 
Her progress was slow from the worn condition of the friction q| 
ratus. After making a narrow cut through the "bar the dredge \ 
withdrawn. The digging was a little harder than at th(i lower bar.l 
much less imbedded truck was encountered. 

The following is a summary of this work: 

Number of days on which dredging was done ............ 

Number of cubic yards removed........ .... — X 

Greatest number of yards in one day....... 

Average number of yards per day ......— 

Work commenced September 8,1884, closed October 21, 1884. 
The steamship Walla Walla was chartered for sluicing in Augui 


$ auu per day, including expense ot wonting tne snip, one mm 
channel on the Saint Helen’s line of the sluicing of 1884, in sand 
feet deep at zero of gauge by 150 feet wide and about 1,200 feetk 

before work was 12£ feet at zero. 

The cut sluiced at Walker’s Island was through the upper barofl 
Oregon shore channel, 150 feet wide by 800 feet long. Two hnad 
and fifty feet additionally were worked over for forcing away depi 
from the first sluicing. The amount of material excavated above! 
18-foot plane is 9,7G1 yards, with partial excavation below thatpifl 
The ruling depth on the line selected for sluicing was 13£ feet afcn 
The work was done during gauge-readings of about 6 feet. The m 
rial was coarse sand and compacted gravel and cobble. 

The whole charter time of the ship was 18| days. The tow-K 
Cascades was tender for the steamship at Saint Helen’s, and the a* 
boat Corvallis daring the Walker’s Island work. 

A sketch was forwarded with my report of 1884, showing the op# 
tion of propeller sluicing, which was described in the reports for I 
and 1884. -This was the third year of its application on the Colm* 
River. The more I use the method the more I am impressed witl* 
merit for temporary improvement. 


working the ship, 
the sluicing of 18J 


She mai 
, in sand 
00 feet k 



about gone, some parts having been removed to allow escape ofdi£ 
Pier 1, 3, and 5, and 2 (pivot pier), when submerged, are mar 
indifferent buoys. When exposed the pivot pier is lighted. 

The piling for the North Pacific Railroad Bridge, described ta* 
last report as having been driven, was about one-half carried awayh* 
winter. The company had the remaining piles removed by blasting;# 
that now no obstruction by the piling is known to exist. 

APPROPRIATIONS. 

Act June 23,1866, Lower Willamette ........ $15,000 

Act March 2, 1667,.... 30,000 

Act July 25, 1868 (allotted)......—.. 21,0# 

Act April 10,1869(allotted) .. 13,365 
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£ July 11, 1870.|31,000 

:t June 10,1872 . 60,000 


t March 3, 1873, Lower Willamette and Colombia, froiii Portland, 

Dreg., to tine sea-... ----............................... 20,000 

;t June 23, 1874 ______________ ________ 20., 000 

t March 3, 1875...................... ...... 20,000 

t August 14, 1876 ....... 20,000 

t June 18, 1878 ...... 30,000 

it March 3, 1879............ 45,000 

it June 14, 1880, Lower Willamette and Columbia from Portland, 

Dreg., to the sea, including bar at the mouth of the Columbia..... 45,000 

t March 3. 1881......... 45,000 

fc August 2, 1882.................100,000 

t July 5, 1884, Colombia and Lower Willamette rivers below Portland 

Dreg mm m m m m m m m at m m an m m m m m m m m m m m m m mi • mm m m m m m m m m m m m m m m mm m w m m> m m m m m m m m m m m m m m m m * 


• • • <■ 


m m m m m 


m m m m m m 


m> m m 


Total 


il60,365 


155,000 


190,000 



• m m m m m m 


m m m m 


m m m m m m 





ly 1, 1884, amount available. 

aount received by transfer of property t 

leposit..... 

aount appropriated by act approved July 


« in «mii «i> <* s» m 



improvements and by 



■I *» iOOAi 


• ns » m W «■ m A m >■ 


1884 


as • in •« ait 


ly 1, 1885, amount expended daring fiscal year, exclusive of 

outstanding liabilities July 1, 1884......$105,120 92 

ly Jl, 1.08*1, outstanding n 11 jl IL itji«!ME!!i .......................... fjwl'J JL4 


6,250 36 

100,000 00 

106,252 34 



1,1885, amount available 


m m • ili «< w • m w m mi » « m m m m m 


• «• «i> « m m • • m 


«> m an tip n i» 


106,748 06 
504 28 


Amount (estimated) required for completion of existing project includ- 

i ng that of temporary improvement and maintenance for on.© year .. 250, 541 74 

imnount that can be profitably expended in fiscal year ending June 30, 

1887 IIP » HI tip tip tip ill 111 tit m tip til • •» tip till tin ill t» • «n HI* IIP « m m m m t* » • m tw m • • tun m tip «un tom « m » m m • tun tin m «ft tit • tit m at ■* • » #» » * m> 414J iff J, 900 00 

Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


Portland is an important center of rail and water transportation lines. It is the 
ad of ship navigation, being 100 miles inland from the port near the mouth of the 

il. in in Ini in River. .Its foreign.and coasting trade and local river traffic are large and 

creasing. A statement of the commercial need of the rivers below Portland, and a 
st measure of their desired capacity to Astoria, are given in the Report on Internal 
>mmerce of the United States, May, 1885. 

The rivers are in the collection districts of Willamette and Oregon. The nearest 
rts of entry are Portland and Astoria, Oreg. The nearest light-houses and works 
defense are at the entrance to the Columbia River. 

The amount of ravenu© collected at Portland daring the year ending June 30,1885, 
is $189,481.42, and at Astoria daring same period was $54,492.61. 

The following refer to the district of Willamette for the year ending Jane 30, 1885, 
d are furnished by Mr. F. N. ShurtlefF, collector: 


Xntmaoes, cleanness, Ao. 


Number. 


Net registered 
tonnage. 


setwise ivitraaees.. 
astwliKi clearances 
reign entnizioes.... 
reign oleamnoes.. 
rw rtf er craft registered 


171 

111 

68 

126 

8 


206, 112 
148, IW 
62,260 
121,637 
1,18187 
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Columbia River wheat and flour fleet* * 

[Compiled from Portland Journal of Commerce.] 


a 

Months. 

1877-78. 

1878-79. 

1879-’80. 

1880-’81. 

1881-’82. 

1882-*83. 

1883-’84. 

1884-*85. 

^1 

Arrived. 

Cleared. 

i 

> 

i 

Cleared. 

Arrived. 

Cleared. 

Arrived. 

Cleared. 

Arrived. 

Cleared. 

Arrived. 

Cleared. 

Arrived. 

Cleared. 

► 

1 

O 

? ! 

i i 
◄ : 1 

July. . . 

1 


i 

2 

n 


2 

m m ea • 

0 

8 

n 


2 

■ 

2 

* 

3 

17 jJ 

August . 

2 

1 

6 

n 

Ki 

1 

6 

1 

m 

10 


m on • w 

6 

8 


4 

2 

6L5 1 

September . 

16 

5 

11 

H 

SJ 

3 

7 

2 

19 

12 

■3 

7 

3 

Sf 

0 

2 

1613 J 

October . 

29 

20 

18 

n 

16 

15 

4 

KJ 

81 

19 

El 

12 

24 

16 

16 

11 

111? i 11 

'November . 

11 

22 

12 

14 

11 

14 

6 

n 

17 

21 

ii 

16 

18 

11 

21 

22 

1X4 ill 

December. 

n 

15 

6 

10 

10 

IS 

7 


18 

i^l 

6 

14 

6 

25 


13 

16l5 U| 

January . 

H 

8 

1 

12 

8 


8 

6 

18 

21 

7 

8 

6 

11 


18 

7.9 J| 

February . 

2 

8 

1 

■1 


9 

2 

7 

12 

17 

2 

4 

1 

K] 


18 

41 A 

March. 

WM 

fj 

. • • • 

11 


7 

4 

5 

9 

11 

• • • • 

8 

4 



8 

1.5 jfl 

April.. 

B9 

11 

9 ^ “ 

2 

8 

6 


5 

6 

9 

1 

2 

4 

5 


2 

A0 J 

May . 


u 

• • • • 

1 

• • • • 

1 

16 

3 

2 

4 

• m m m 

2 

2 

2 

2 

« 

IS J 

June . 

Kj 

B 

• • • • 

6 

1 

1 

5 

7 

5 

6 

m m m • 

• • • • 


8 

.... 

A 

L9 A 

Total . 

77 

74 

66 

67 

79 

82 

79 

61 

165 

164 

67 

7tt 

78 

88 

108 

1 

uo 

7.1 A 


clu 


* Four cargoes finished with salmon. 

Shipments to San Francisco, Paget Sound, Alaska, and British Columbia s; 


Columbia River coal fleet*. 


[Compiled from lists furnished fcy Her Britannio Majesty’s vice-oonBul. sod the Portland 

Improvement Company.] 



Months. 

Cargoes. 



Tonnage. 



| 

o 

3 

s 

I 

o 

Foreign, 1888-’84. 

I 

s 

s 

& 

Foreign, 1884- , 85. 

From domestic 
ports, 1888-’84. 

From foreign ports, 
1883-’84. 

From domestic 
ports, 1884-85. 

L 

li 

B” 

| 

Total, lttt-’M. 

■ 

6 

t 

S 

» 

1 

• 

• 

* 

• 

__ 

a 

No. 

No. 

No. 

No. 

Ton*. 

Ton*. 

Ton*. 

Ton*. 

Ton*. 

Tm. 

July. 

2 

1 

2 

3 

4,486 

1,660 

8,195 

2,727 

6,146 

ifl 

August. 

2 

2 

1 

4 

2,834 

2,146 

1,543 

8,975 

5, 030 

s» 

September. 

1 

1 

1 

1 

2,241 

1,208 

1,390 

1,480 

8, 449 


October. 

3 

3 

2 

3 

4,007 

3,188 

4,227 

8,047 

7,145 

•J 

November... 

2 

3 

1 

8 

2,960 

4, 831 

2,268 

8,698 

7, 790 

1* 

December. 

1 

4 

2 

3 

1,889 

4,664 

2,900 

2,881 

6.559 

IS 

Jannarv __ 

2 

* a a n a • 

1 

4 

3,958 


2,110 

8,794 

3, 958 

IS 

February. 

l 

1 

2 

8 

1,354 

1,336 

4,282 

2,384 

2; 699 

ts 

March. 

l 

4 

8 

3 

1,969 

5,118 

2,943 

1,249 

7,687 

tS 

A mil . . __ 

2 


1 

1 

3,425 


1,116 

630 

8,425 

is 

May. 

1 

1 

1 

1 

1,752 

595 

841 

1,074 

2,847 

ID 

June. 

1 

1 

2 

1 

2,173 

598 

8,329 

648 

2,771 

is 

Total. 

• 

19 

21 

19 

30 

83,097 

26,294 

30,144 

26,987 

58,391 



S S i. 

IMPROVEMENT OF THE MOUTH OF THE COLUMBIA RIVER, OREGON, iE* 

WASHINGTON TERRITORY. 


The project of this improvement is to build a low-tide jetty, about*} 
miles long, extending from near Fort Stevens, on the south cape, 
by a slightly convex curve on the north to a point about 3 miles sod 
of Cape Disappointment. Some latitude in the length of the jetty* 
permitted; also for an increase of contraction by raising it or by b» 
ins a short work on Peacock Spit. A certain construction of stone 
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beton blocks resting on a foundation course, is provided for at an esti¬ 
mate of cost, without contingencies, of $3,710,000, although mattresses 
and piling in the shoaler water are recommended wherever practicable 
and economical. A channel depth of 30 feet at low water is intended. 

The approved plan for the prosecution of this work, whose commence. 

ment on the above project under an appropriation of $100,000 was re¬ 
quired by.the act of July 5,1.<114 consists of hired labor operations and 

purchase of materials in accordance with Article LXXV, Army Regu¬ 
lations, for performing necessary preliminary work; building certain 
accessory structures and a jetty section of 800 feet from high to low- 
water mark, of brush, mattress, and stone ballast to average height of 
half tide. 


The plan fo ur the prosecution submitted by me August 7, 1884, con¬ 
templates two methods of work, and at the beginnings! third for simul¬ 
taneous execution. The first, and for the greater part of the construc¬ 
tion, is to work from land by an elevated pile tramway. The prelimi¬ 
nary work and accessory structures authorized were provided therefor. 

Notice of adoption of the approved plan was received ovember 7. 
By requirement of the Secretary of War, the detachment of infantry 
previously garrisoning the post was withdrawn, and the potl and mili¬ 
tary reservation of Fort Stevens transferred to me November 29, 1884. 
. The jetty works were stopped by receipt of a notice of a private 
claim to the intended and only available site for a landing wharf. The 
claim rested upon a purchase as tide land from the State of Oregon. 
The claim was examined after a survey and relocation of adjacent 
boundaries of the original reservation. Jndgiug the site to be an ac¬ 
cretion to the reservation, having been caused by the quartermaster’s 
wharf and its extensions, the matter was submitted to the proper State 
authorities, with request for the revocation of the sale; this was de¬ 
clined, the sale being acknowledged and authority for it affirmed. The 
opinion in the premises of the "United States district attorney was 
therefore asked, who stated, after a careful representation was given 
to him of the facts and circumstances of the case, that the claim to the 
site in question was invalid and of no force. If is understood that the 
district attorney is to take steps to have the nnjnst claim vacated. 


Measures for going on 








with the work were promptly resumed, the 
[ detailed plans having already been made. 

oing barges; a wharf and 



forms and sheds, or direct to the jetty. The tramwaj- rests on pile 
bents, and cnrves from the old wharf across the low sand-point in the 
immediate front of Fort Stevens, thence is directed on the tangent of 
the jetty alignment, the grade raising on the latter from 17 to 24 feet 
above mean lower low water. The construction buildings, consisting 
of engine -1 ouse, shops, store room and office, were located about mid¬ 
way from the wharf to the jetty end 5 to the building the tramway is 
single track; beyond it is double track. 

Thirty-pound steel rail and part timtnings for 2 miles of track, a 10- 
ton pony track locomotive, irons for thirty stone dump-cars of 5 tons 
capacity, and of a special pattern, with, a hand-car and a push-car, were 
ordered, upon bids, from manufacturers at San Francisco or in the Bast. 
Other plant and material, including a large lot of timber, were pur¬ 
chased or temporarily transferred from other improvements. 

The wharf and trestle, barges, and first lot of piles were delivered in 
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April, when a construction fore© was assembled, and the pile-dmi 
for shore trestle and the receiving of plant and material were m 
menced. Post buildings were used as far m needed, and conveiia 
especially ones for housing aud messing the employes, the latte" 
which is clone by contract under bids and specifications, outfit, 
lights being furnished. 

By the end of June the tramway piling had been advanced a 
point 430 feet on the beach below high water, or 3,510 feet from fj 
wharf face. The superstructure and rails of the right track were m, 
to 130 feet of the last bent of piling, and the left track to stations 
and 28 respectively. The construction buildings and on© pla 
were completed, and piles driven for a second platform and for a 

driver car side track. One flatcar and ten dump.cars were set up 

trucks for twenty-eight of the latter partly framed. Fifty cords of 
were cut on the reservation and bound into fascines. 

All the work has been done in a substantial manner, with a v 


gave efficient working until the hard beach was reached. The pomp si 

then moved to the tramway end, and, operated by the locomotive engia 
it took water from a tank which was supplied by regular working of* 

smaller pump at the ditch. The pile.driving being tide-work, the loo 

motive was released for other service during high tide. As the pf 
distances again become long it is expected to drive a section at extras 
low water, place the pump and a boiler there, and work shorewank 
using salt water for pump-feed. For pile-driving in the surf or stroc 
tides the jet is not considered easy and convenient For such vofii 
car, to run on tie double track, is being constructed, for operation «fi 
3,600-pound steam-hammer. 

" The mattresses are to be of fascines 1.foot by 18 feet, bound togetk 

with galvanized wire, and laid from extreme high.water line, 36 if 

wide, or projecting beyond outer rows of piling 10 feet on north iiil 
and 6 feet on the south side. The mats are to be in succession to li» 
water, one. two, and three courses thick. Beyond low water tbe maa 

are to be built upon a grillage suspended from the tramway and lo* 
©red into place,. 


The stone is 





i of basalt, 
in weight. 


These det 
as the work 






probably iril 

for extend^ 

above darfc? 


ill! the work advances and appropriations are adequate for extended 

^pr^ntmonth^f 1 July. ^ h 61 ”* PlaCCd ** da ™* 

It is expected with the funds on hand, after reserving a small balanu 
for care of property and for bar survey, to extend the complete brush- 
work to make 1,500 feet length, and to leave the work in condition tv 
promptly resuming full operations when funds are provided. 

The amount estimated for next year, $1,33 ,000, is for building 3 
miles of jetty by permitting advantageous contracts for material 
for laying the foundation course and part covering in advance when 
depths of water permit, following this by working from land. 

The improvement is important and of magnitude. 

Mr. P. G. East wick has been assistant engineer on t i \ work, ui 
Mr. Einar Pihl, draughtsman, for the greater part of the time. 

The last complete survey of the mouth was made in 1883, and plotted 
last year on a scale of mim* A map reduced to one-half that safe 
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r as printed for engineer use. The maps delineating the spits by actual 
Bandings show a well defined channel of <5 feet ruling depth, mml with 
Mir© than 18 -feet across the line of the jetty, and nearly half-way 
cross Clatsop Spit. This break is the Tillamook Chute of the bar 
sliermen. It has probably not diminished since the survey; on the 
cmtrary, observation and change of buoys show that the end of the 
plit has moved north and grown in elevation. Sand Island has been 
at in two, and Peacock Spit appears as though it would separate. 

These changes do not encourage a natural improvement of the bar 
hannel. 


cfc June 18 
.ct March l 
ct August 


APPROPRIATIONS 


m > m m m m 


m m m 


m m m m 


m m » m 


mm m m m> m m m m m • 


m m m as „ 


m m m m 


m • dK «» «b «ii mt 


• m m m m mi m m m m m m m m m m • 


$5,000 
5,000 
7,500 


5C 






tty 


■ ■ » j n r« ao m < • \ uu«i iai) 'm i* go m 


m m m m 


* m m * 


• * « • 


an <■ • m m m m m 


•a » « m m 


m » m 


Money statement 

.mount appropriated by act approved July 5, 1884. 
uly 1, 1885, amount expended during fiscal year, 

of outstanding liabilities July 1,1884... 

inly 1, 1885, outstanding liabilities.... 


uly 1, 1885, amount available 




n m » 


m m m 




«■ «8t m m m 



$59,376 70 
6,326 02 


in m m * m m ai # .* 


• m • m m « 


117,500 



65,702 72 


. 34,297 28 


Amount (estimated) required for completion of existing project.......3,700,000 00 

Amount that can be profitably expended in fiscal year ending June 30, 

1887.. ........ 1,330,000 00 

Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867, 


[bstract of proposals for construction of a wharf and trestle at Point Adam», Oregon , for 
improving mouth of the Columbia Riter } opened January 16, 1885, by Capt, Charles F. 
Powell f Corps of Engineers . 



Names sod addresses of bidders. 


'aquet St Smith, East Portland, Oreg 
r. J. Blagen St Co., Portland, Oreg.... 

tenry J. Hansen, Astoria, Oreg . 

ioaia W. Holt, Astoria, Oreg .....- 

arprenant St Ferguson, Astoria, Oreg 


Wharf, 34 
by 98 feet. 


« * W * • m 


$1,815 
2,000 
3,990 
1, 815 
2,150 



Trestle 240 feet long. 


Total 

amouht. 



•Nos. 1 and 4, 

« » 


mutually agreed to award of contract 


ibstract of proposals for construction and delivery at Astoria , Oreg., of four stone-barges 
for improving mouth of Columbia Iiiver, opened at Portland, Oreg., January 16,1885, by 
Capi. Charles F. Powell, Corps of Engineers , 


fa 


1 

•2 

3 


Names and addresses of bidders. 


p r g r tow. 


PAqnet St Smith, East Portland, Oreg... 

John F. Steffen, Portland, Oreg—..........-.......• 

Thomas J. Bulger, Portland, Oreg., and James D. McKinnon, East Portland, 


♦5, 

§, 


Ore 


John ft. Rutter, Astoria, Oreg 



150 ENG 


Accepted. 


$22,300 
21,450 

14,132 
111, 900 



DO;; 
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# 

Abstract of proposals for furnishing piles at Point Adams, "Im p r ovi ng 
lumbia River?* opened by First Lieut. Edward Burr, Corps uf Engineer*, m 
jF, Powell, Corps of Engineers, January 30, 1,885. 

[Delivery to commence on or about March 18, 1885, and to be continued on ton daji 

exceeding 3,000 linear feel] 


No. 


Names and residences of bidden. 



1 

2 

3 

4 

5 


Brazil Grounds, Portland, Oreg 
Leander Michael, Dayton, Oreg 
Ole Bowman, Scapoose, Oreg ... 

J. H. D. Gray, Astoria, Oreg .... 
Thomas J. Baxter, Vancouver, Wash 
Jacob Jordan, Peter Jordan 
Ore 
P.F. 


* » II ■ * » » m m ft 


mm m m m • si* » » * * m s> • n® ® 


m m m 


m m m m 


• m w m m a <m m « m m 


* • i*. m a • 


a m m • • 



J»nd J. 


linger, 



mwmw/mtmmm • • « 


• m 


m m m m m 



# 




Abstract of proposals for furnishing stone on United States barges or Unite 
“Improving mouth of the Columbia River, ” opened by First Lieut . Ed teat 
of Engineers, at Portland, Oreg., for Capt. Charles F. Powell, Corps of E 
vary 30, 1885. • 

[25,000 tons of 2,000 pounds to a ton. Delivery to commence about April 15, 1885, am 

lots as required an ten days' notice, and at monthly rate of about 4/'00 ten 




2 

8 





8 

0 

10 

11 

12 

13 

14 
*15 


Names and residences 

bidden. 



John Bays and Edward James 
Jeflfry, Portland, Oreg. 

_.. do. 

James Frainey, 815 Clay 
street, Portland, Oreg. 

Portland, Oreg. 




BracUGronnds, Portland, Oreg. 

Patrick O’Neil, 404 Second 
street, Portland, Oreg. 

Vincent Cook, Portland, Oreg. 

J. J. Holland, Portland, Oreg. 

Charlee B. Martin, I*. Hart- 
ing, Astoria, Oreg. 

Xltyah Corbett, Portland, Oreg. 

Oregon Pav.lug and Contract 

Company, Portland, Oreg. 

William E. Holmes, Portland, 
Oreg. 

James Neal, Saint Lawrence 
Hotel, Portland, Oreg. 

Leander Michael, Day ton, 
Oreg. 


Place of delivery on 
barges, exoept N o. 4. 



Tongue Point... 

Bngby's Hole ......... 

i Hungry Harbor, Wash 
(Bugby' r s Quarry— 

On cars at Point Adams 
In corporate limits o 
Astoria. 

miles 
Adams, 
oint Adams, Oregon. 
Hungry Harbor.. 

. . II Cl rn rn m m m mm m m 

Tongne Point ........ 

Bngby’s.. 

( Tongue Point. 

< Oak Point.. 

f H angry Harbor. 

At a point 15 miles 
from Astoria. 

Cook's Cannery....... 

Astoria,Oreg ........ 

Ellise Point...... 

Cathlamet.............. 

Bngby’s Hole ........ 

Tongne Point......... 

Point Adams or Bug- 
by’i Hole. 


a 

jfc! ill 

~§ 

|3 

if 

* 

i . » 

'ill |ji 

cii £ 

3* 

m 

K 

® j!* 

|;§ 

i la« 

111 o 
. . . m 

ii a 

*4 

S-i e * 

I 111?' 

| ie: 

» 

j W 

•Of 

III 

« 

a 

80 70 

$19,750 

$0 1 

35 

55 

13,750 

s 

12 

64 

111, 000 

1 

|| 5 “■ 

84 

21,000 

1 11 

>• non « « * m 

1 40 

35,000 

1 3 

7 

1 30 

32,500 

1 9 

86 

1 80 

82,500 

1 6l 


1 46 

86,250 

1 41 

12 

1 28 

32,000 

1 44 

12§ 

1 45 

36,250 

1 57 

ii 

1 40 

35,000 

1 51 

85 

62* 

15,625 

97 

11 

04 

23,500 

1 06 

45 

78 

Ig 500 

1 21 

12 

00 

til, M0 

1 02 

15 

1 25 

11,250 

1 40 

28 

90 

22,500 

1 18 

7 

m 

28,750 

1 02 

5 

66 

10,260 

7# 

83 

70 

17,500 

1 03 

85 

48 

12,000 

m 

11 


20,625 

m 

35 

1 

66 

16,250 

69 


* Contnot awarded* 
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**■ of contract 8 , ‘Improving mouth of the Columbia River” for year ending July 30,1885. 


atnea and residences 
‘iiiiiii 1 «■ <>f contractors. 

Date of 
contract 

Sabjiiot of contract. 

Remarks. 

9 i 

--John F Steffen, 

Portland, Dreg. 

Feb. 12,1886 

Conntraction of four sea-going bargee 
80 by 110 feet, 7 feet depth of hold, 
at $5,864 each. 

Fulfilled April 16, 
1886. 

Plaaidui F. Fallert, 
K alama, Wash. 

Feb. 14,1885 

% 

Furnishing, delivered at Point Adams 
in raft secured, 20,00© linear feet, 
more or less, fir piles, at 6 cents per 
linear foot, as required, upon ten 
days' notice. 

Expected time of 
completion Aug. 
1,1886. 

Don Is W. Holt, Ab* 
.: Oreg. 

Feb. 16,1886 

ConstruotingatPofnt Adams, Oregon, 
a wharf 34 by 08 feet, and trestle 240 
feet long, for $3,495. 

Completed April 8, 
1885. 

Deander Michael, 
I" Dayton, Oreg. 

.#4*. 

Mar. 5, 1886 

Furnishing, delivered at Point Adams 
on board of United States barges, 
25,000 tons, more or less, of stone, at 
65 cents per ton, in lots, on ten days' 
notice, at average monthly rate of 
4,000 tons. 

Expected time of 
closing contract 
Sept 15,1885. 



lie mouth of the Columbia is in the collection district of Oregon. The Willamette 
1 Columbia rivers are in the district of Willamette. The nearest port of entry to 
mouth is Astoria. The nearest light-houses and works of defense are at the en- 
?»£ i/a nce to the river. 

c *P!%he following refer to the districts of Willamette and Oregon, and were furnished 
Collectors F. N. Shurtleff and John Hobson. 


llCff 


AMOUNT OF REVENUE COLLECTED. 


rtland, for year ending June 30, 1885.- 
U f.toria, for year ending Jane 30, 1886... 




<> t 

s> *; 
&: ■ 


. » 



m m m m m » 


• • « 


» m m m «ii» m m » m » ■« m » m in «n m * * m m «» m m m «» * m m • 


Mi m 


# Ml » 'll* MSI Ml ip ini 


• m w> * • m 


§ 189,481 42 
54,492 61 

243,974 03 


Jla f 
1 * | 
w ®* 

? r. 


VALUE 


IMPORTS 


•>rtland, for year ending June30,1885... 
tori a, for year ending June 30, 1885 ... 


on m Ml m m 


Total 


• 0001 m m 


m « 


«' ft m m m m 


m m m m m m 


• » m m m 


* * nil m • • 


m m Hie 


•884,310 31 
162,008 00 

446.318 31 


t • 




Portland, 

,kstoria, 



year ending Jone 30,1885 


• m i* mm 


year ending June 30, 1885 


m m m 


m m m m m m m 



• «* • *B • • • • 


• m m m 


m m m m 




139,466 68 


Seeorded ehipping for year ending June 30,1885. 


i 

Porta. 

ii 

Coastwise. 

Foreign. 

Entrances. 

Clearances. 

Entrances. 

Clearancea. 


No. 

Tonnage. 

No, 

Tonnage. 

No, 

Tonnage. 

No. 

Tmnago. 

Portland..-. 

171 

206,412 

111 

148,962 

68 

62,269 

126 

121,1117 

Astoria.. 

208 

288,660 


263,101 

46 

41,968 

64 

60,672 

Total.-. 

879 


801 


114 

lot, m 

179 

182,209 
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New coast and river craft registered at Astoria, 8; tonnage, 222 
The above statements include those vessels twice discharging 
•cargo at Astoria and Portland, which class is principally made u m 
cisco passenger steamships and vessels 1 ighjtering down the river. On the other li 
imber lie 




the lumber fleet, unless bound foreign, the Puget SonncI colliers, and the smaller 
ing craft are not included in the custom-house statistics. 

The principal industries near the port at tlie mouth of the-Columbia are iiaili 
ing and canning and lumbering. 




Columbia River canned-salmon shipments, fiscal year 1884. 

f Com p iled from Portlan d Jo u inn nil of Comm eroe and Daily Oregon iimin. 1 


Destination. 

No. of 
oases. 

Vain®. 

Remarks. 

San Francisco .... 

East, by rail....... 

Foreign, by sea.... 

115,811 
321,600 
184,506 

$840,141 60 1 
1,479.360 00 j 
532, 730 60 

1 Fresh and salt salmon not included. 

! Shipments of canned salmon for year 1883 w 
| cases, of a value of $3,261,940 

ere 652,388 

JILo til *•»••••• 

622,007 i 

t 

2,861,232 20 

l 






j 

Months. 

N umber of vessels. 

Hfeet. 

Value. 

*1883-’84. 

tl884-’85. 

1883.Ill 

1884-’85. 

1883-'84. 

1884—’85. 


5 

9 

2,028 

3,521 

$20,289 



8 

6 

1,505 


15.049 

1% 571 

September ...... —.................... 

3 1 

7 

1,440 

2,924 

14,401 

29; 25# 

October ..... . 

1 5 

6 

2,209 

2, 079 

22,091 

2 i, aw® 

November................... —....... 

8 

6 

1,131 

'2,318 

11,308 

24, 171 

Decern ber .............................. 

1 8 ; 

6 

2,765 

2, 81® 

27,658 

27,329 

Jan nary................................ 

4 

3 

. 1,776 

1 , 565 

17,762 

15,650 

February ......... ..................... 

8 1 

4 

1,289 

p, 784 

15, 619 

1*®91 

March ... 

5 1 

8 

2,242 

2,962 

22,422 

§2* 230 

..ilk prill * «■ m » • » KB .. • » ip KB . ... .. ..- • * » » • » » '* m w .HI *1 

7 

5 

2,322 

2,281 

23,233 

26,22# 

May . 

4 

0 

1, 78® 

2 485 

17,893 

H29.298 


8 

8 

1,292 

2,473 

12,929 

1131,272 


53 

78 

21,788 

29,251 

220,664 

341*1,, §75 


* All shfpments domestic, except one foreign, 
f Six shipments foreign. 

Exclusive of 2,950 hop*poles. 

Inclusive of 100,090 lath per regular steamship to Saa Franoisco. 
Inclusive of 38,000 feet piling and 30 cords wood; also 25,000 feet 
San Francisoo. 

f Inclusive of 38,000 feet ]>iling, 


Francisoo por regular steamship. 









IMPROVEMENT OF ENTRANCE TO COOS BAY. OREGON. 

The plan here is to build a half-tide jetty or deflecting dike, about 
2,400 feet long, from near Fossil Point, inside of the entrance, on a 
slightly curved line towards Coos Head, exterior to the entrance, for 
affording a direct channel of 14 feet depth at mean low water. The 
original estimate of cost was $600,000, The whole amount appro¬ 
priated since the adoption of the present plan is 11130,000, of which 
$124,953.48 have been expended thereon. 

The approved project for the application of the appropriation of July 
5.1884, was for continuing the low enrockment by the means and in 
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the manner heretofore employed and described in previous reports. 
Heeded preparations were made, which were somewhat extensive, from 
a year’s suspension of operations aud damage to the tramways by a 
winter’s seas and drift. Some additional plant was obtained. 

Quarrying was begun on August 1, stone-dumping as ballast on inner 
tracks and raising jetty August 6, and jetty advance September 6. 
Progress was stopped, from near exhaustion of the appropriation, at end 
of December. 

The enrockinent was advanced 72 feet, ganged by the track extension, 
making the total jetty length measured on its top surface 1 
1.825 feet to the toe of the outer slope, and made up by— 

Feet. 

’Cnbs mshd'r® dump from, Option ti hiffli isvoltcijr **,<»•**> • - - ■•••*• «.*»«»•• m m »*• • 

65# 



m m m m m m 


m m m m 


m m m 


m m m m 


m m • 


» • * • * 


• • m 


m m m mm 


m m m 


m m m m 


m m «m m 


m m m m m 


m m m 


m m m m m m 


m m 


• m • 


• m 


mi * 


• m m 


m m • 


m m 


m «* 


• m m 


m « 


m «» s» 



shoreward part, from timber crib 1, was brought to half-tide 
height; ^he enrockment for about 150 feet to average of 2 feet below low 
water; thence it inclines gradually to 14 feet depth for 280 feet; the toe 
feet farther and 61 feet depth. The quantity of rock placed there¬ 
for. according to car tally, is 22,500 cubic yards. 

For about two mouths at the end of the working season quarry- 
sluicing operations were conducted for uncovering ledge rock. Subse¬ 
quently the property and plant were stored. 

An extended examination of jetty condition, channel, and sand-spits 
was made in June. A progress map based thereon is herewith. A de¬ 
tailed report of operations and of channel and jetty changes by Super¬ 
intendent E. S. Littlefield Is also Inclosed. 

The effect of the jetty on the channel during the year, beyond 

of position, has not been marked. 

The examination results show an increase of bar-channel depth of 
1 foot, and a small continued favorable erosion of the north spit. 
Last year’s amelioration of the shoal above Fearless Rock has continued. 

construction across the deep interior channel is expensive, and a 
considerable advance of the work, made gradually, is requisite for a rad- 

estimate for next year, as it has for past years, 

i 









to make 

tailed survey of the entrance and sea bar, take care 
quarry sluice to a small extent next winter. 

Some vacant lauds on Coos Head were set apart by the President for 
this improvement July 14, 1884, for their stone and timber supply for 
the work. These tracts lire lots 1, 2, aud 3, and the southwest quarter 
of the north w« st quarter of section 2; lots l aud 2, and the southeast 
quarter of the northeast quarter of section 3, in township 26 south, range 
14 west, Willamette meridian. 

APPROPRIATIONS. 

Act March 3,1879 ...... .... ....... $40,000 

Act March 3,1*81 ..........._______... 30,000 

Act Augusts, 1882............... 30,000 

Act July 5,1884......... ..... 30,000 

Total........... 130,000 
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Money statement. 

July 1,1884, amount available.......................................... 

Amount appropriated by act approved July 5, 1884...................... 30,000 

30, 

July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1,1884..._....____....... $25,957 13 

July 1,1885, outstanding liabilities ...... 306 13 

- 96, 

July 1, 1885, .mount available......«.«........................... 

Amount (estimated) retjnired for completion of existing project...._ 440,000 

Amount that can be profitably expended in fiscal year ending June 30,1887 160,000 III 
Submitted in compliance with requirements of seotion 2 of river and 
harbor acts of 1866 and 18G7. 




Empire City, Oreo., June 26, 1885. 

Operations for improving the entrance to Coos Bay for the fiscal year we» 
resumed August 1, 1884, the effort during that month, with a small force, being to ie> 

pair the jetty track, somewhat damaged by the previous winter's storms, re.establkk 

the inshore connection to the quarry, and make a new one by a branch track. 

The piles for jetty and track extension were driven, as heretofore, into the ad¬ 
vanced slope of the'enrockment, as occasion required, by the end ward fill, the trad- 
driver of last year being used for the purpose. 

Piles were cut on the Government reserved land and rafted over. 

To suspension of work on the jetty proper, December 31, ail advance of 72 feet wan 
made, ganging by track extension The measurement on the sea bottom from th» 
toe of the slope of the previous year to the to© of the present slope is, however, 19 
feet. 

The extension made In 1883.1884 was low, being 1,2 to 18 feet below low.water sur¬ 

face. This was built up to average 4 feet below low water, and the present extension 
carried to the same height, in depths of 42 to 52 feet, the forward slope being in yet 
deeper water; 21,076 cubic yards of stone were used to form this extension mud the 
fill, together with some portion nsed on the earlier part of the enrockment to 
strengthen the piling, which was somewhat shaken by the winter’s storms; 1,19 
cubic yards were used ballasting tracks at shore, connecting the main jetty track with 
tracks in the quarry. The total output from the quarry was 22,500 cubic yards. 

Sluicing operations were resumed in December, and with a small force continued to 
the fore part of February, when the force was discharged, except the overseer and 
watchman, who worked the water all it was possible. During the time of having tb» 
water and the force an aggregate of 12,306 cubic yards of earth was removed, and aa 
extension of the ditch above the upper dam made of 43 rods. 

Ditches leading into the main dam are now 174 rods long, and have been made 
by little, at times when the 

leads from 
bluff. 

I respectfully forward in another package Coos Bay tracing and profile sheet, with 
the shore lines of the spit opposite on the tracing, and showing the advance made 
by the deposit at Coos Heads from erosion of the north spit. 

Referring to the profile, although the depths in advance have increased, yet their 
limit is 190 feet ahead of the toe of the slope formed by the rock. Back of this limit 
is a measurable deposit of sand made since last January. The sand evidently comes 
from the up-stream side, as indicated by some of the croBs-section outlines. "From a 
hole or trench 43 feet from this center of the dump the ground abruptly rises. There is 
some deposit on the down stream side, but it is far greater on the side up-stream. To be 
certain it was sand alone, 1 dragged a long pole with an iron rod lashed to it 50 feetalong 
from the central line of the dump, as near as could be estimated, by judging distances 
from the outer line of plumb-bob* suspended at crib 13, without touching a single 
rock. At the time the large cribs were sunk, this area, as was found in handling 
anchors, was rough rod;; bottom. Therefore it seems demonstrated that a deposit <3 
sand forms on the up-stream side of the enrockment proportion ably with extension 
made, and that in process of building up, some portion is carried ahead of the work 
by the currents. 

Another thing: The deepest water in advance was, a year or two since, below or to 
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the southward of tlie line of the work ; now it ie dead ahead 1 The present position of 
the swirl, where this deep water is mad© by the strong currents of ebb tides, is indic¬ 
ative that by the effect of another extension it will pass above the line of the work 
-or out of existence altogether, I took soundings her© on high-water slack to note if 
there were any fill by'Hood tides, finding none. It is evident the hole will -exist 
somewhere in advance of the jetty until such time as the ebb tides discharge iu a 
straighter course, which will result with the shortening to some further extent- the 
north spit, the change of which during the year is noticeable. 

The total length of the work from jetty track end to the high-water mark at the 
beach w T as, at suspension of operations, 1,761 feet; the encroachment from Crib 13 
being 416 feet. 

Some disturbances to the track, due to the giving way of the side timbers (up¬ 
stream courses) of the large cribs, occurred in December, and since that date, in last 
winter’s storms, 32 feet of the jetty piling, with track at outer end, went. The piling 
on the large cribs is greatly dilapidated, due to the displacement of the stone filling, 

which has passed freely through openings at the sides.-.in cases on both sides-.made 

so that practically the track is half gone from off these cribs, 
arts above low water in two places take on a slight motion in flood tides, and it 

tops will be separated duriug storm tides of 








up-stream side, or when more intimately iu connection 
on this subject, I would mention that the worm has appeared 
in logs in the boom at North Bend, 6 miles up the bay from 
were never observed before. The same is trne at the Empire 
I would respectfully suggest that the reason for thiBis that the per- 
ahent line or head of salt water has advanced further up the hay than formerly, due 
to the entrance bein^ lees obstructed, for if accounted for by the absence of freshets 
the past two years, it is suggested that since lumber has been cut here, some thirty 
years back, there must naturally also have been consecutive years of dry seasons. 

I have sought information as to how far up the bay ravages of worms have been 
noticed, and leant, the information being derived from Mr. C. H. Merchant, u that 
the teredo Is not felt or even noticed particularly above the mouth of Coos River; 
but 1b©low that point they are, and are discovered in the saw-logs as well m the pil¬ 
ing. This information is corroborated by the raftsmen. 71 

The month of Coos River meant is that just opposite Marshfield Point, on the Coast 
Survey chart, 1H65, or below the town of Marshfield. 

Mr. W. P. Metcalf says: “Logs in the boom at Empire are affected after ten months’ 



The sea-bar channel, from a temporary more southerly position (October and Novem¬ 
ber) than it has taken since commencement of operations, changed in December to a 
more southerly course than last year; still it is not far enough north to lose its des¬ 
ignation as a sonthelry channel. 

All work has been done by hired labor, and I would hereby certify to the general 
interest in their work manifested by the employes, and to the very efficient services 
rendered by Owen Short and T. C. Porter, respectively overseer and time-keeper. 

Respectfully submitted. 




of Engi neers. 


COMMERCIAL STATISTICS. 

Coos Bay is in the collection district of Southern Oregon. Empire City, on the bay, 
ie the port of entry. The nearest light-house is at Cape Arago, on the south side of 
the entrance. 

The following are for the year ending June 30,1885, and were furnished by Morton 
Tower, depnty collector: 


Items. 

No. 

Designation. 

Quantify. 

Coast-wise entranonn ................................. 

152 

Retristered tonnage.. 

39, 568.09 
39, 882.67 
Ballast. 

Coastwise clearances.......... ____......__...... 

155 

... „ do.... 

Foreign entrances.. 

3 
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EXPORTS FROM COOS BAY. 


Lumber........feet 

Laths .....number 

Stave and match wood ...........................................cords 

Coal.....— .......... tons 


17, 

2b 


cm 

; (•» 
2 , 50 * 


VESSELS LAUNCHED. 


1 schooner, registered tonnage about ... 
,1 steam vessel, registered tonnage about 


m m m 


m m m m m m m 


m m m m m 


m m m m m m m m m m 


• ••••• m m m 


©Hi 

55 


Record of veesel-crosmmgs, 
[Compiled from weekly vessel reports.] 


Draught. 

June* 


, 


Oct 

N ov. 

Dec. 

Jan. 

1881 -* 82 . 


* 







Leu than 10 feet.. 

g 

g 

g 

8 

9 

8 

7 

9 

10 to 1 It feel . 

2 

1 

2 

1 

4 

8 

2 

3 

11 to 1 111 f I s ® lllli • »•»«•* 

• • • • * 

m • <* at • » 

mmm • 

1 

2 

3 ! 

• ■ • • a • 

3 

Jill 2 llldl' alt 3 HIW 6 I t # . • • ■ f 

8 

5 

8 

10 

5 

8 

6 

7 

More than 13 feet 

2 

i 

1 

2 

2 

2 


8 

Total. 

15 

16 

19 

20 

22 

23 

17 

25 

1882 -' 83 . 









Leu than 10 feet.. 

3 

It 

9 

7 

9 

22 

5 

g 

10 to 11 feet... 

1 

1 

4 

4 

5 

1 ! 

2 

2 

11 to 12 feet. 

* 1 

1 

2 

j 

nm 'A® nil m m <im 

2 

1 

1 

12 to 13 feet_ 

4 


5 

4 

5 

6 

4 

5 

More than 13 feet.. 

4 

3 

2 

ft 

5 

•m 1HH HHH 'HH HHl «► 

12 

4 

Total ....... 

1 13 

25 

22 

21 

24 

88 

24 

» 

1888 -' 8 i. 









Lun than 10 feet.. 

6 

13 

18 

14 

20 

16 

14 

10 

10 to 11 feet....... 

1 

4 

3 

1 


2 

1 

1 

11 . to 12 fWifc .. „ w . 

1 

1 

i 



1 

2 1 


12 to 13 feet....... 

9 



11 


7 


5 

More than 13 feet.. 

5 

4 

5 

4 

1 

7 

6 

7 

Total. 

22 

28 

28 


31 

33 

28 

28 i 

1884 ~’ 85 . 








1 

Less than 10 feet.. 

7 

6 

10 

3 

8 

11 

g 

10 ! 

10 to 11 feet . 

4 

l 

1 

8 

# 

4 

4 

s ! 

11 to 12 feet. 

i 

<® flin 

2 ■ 

2 

3 

* 11*9 >91* 999 m ■ 

4 

6 , 

12 to 13 feet.. 

3 

3 

4 

2 

8 

4 

2 

g 

More than 13 feet.. 

6 

4 

5 

3 

8 

6 

5 

5 | 

Total...... 

21 

m 


18 

28 

25 

' 



Feb. i Mar. 


Apr. May. I Total 



13 

71 

24 


ut 

37 

14 

75 


25 

, m 

11 

141 

2 

If 

2 

15 

4 

69 

7 

M 

26 J 

ZU 


COMMERCIAL STATEMENT BY 





Sir; 

Me., for ibis 


ay, Oregon, 

July 21, 

* During the past fiscal year the steamer Alki has been built at Bath, 
port, where she is enrolled. Her tonnage is, gross, 943.16; net, 572.03. 
The Newport Coal Company have built the new steel steamer Arago especially for the 
coal trade of this port. Tonnage, gross, 827.54; net, 620.06. This is the first, steamer 
built of iron or steel on the Pacific coast. 

The steamers Coos Bay and Areata also make regular trips to this port. The New¬ 
port Coal Company are enlarging their works, and during the next year will reopen 
the East port coal mine. 

The Henryville coal mine is being opened. The Oregon Southern [mprovemeat 
Company have completed their mill and at present are running one-half of mill, and 
when running complete will be able to furnish 150,000 per day. 

There are at preseut time six mills on the bay, viz, two stave mills (one shutdown) 
and four saw-mills running. 






















APPENDIX 8 8 -REPORT OF CAPTAIN POWELL. 2393 


Coos River and its liars should b© improved and obstructions removed from the 
mouth of Coos River, Ac the junction, of the forks is a dangerous lodgment of drift, 
which has repeated!y snagged steamers. On the South Fork there are five bars, which, 
with small expense, could be removed. The North Fork of Coos River is about the 
same. By removing these obstructions any buy steamers could run to head of tide¬ 
water, 30 miles from the mouth of Coos River, without danger. The logging canape 
about the bay depend a great deal on Coos River for their'hay, and the people gen¬ 
erally for their fruit and vegetables. 

There are at present three small steamers running to Coos River, with following 
tonnage, viz: 


Name. 

Gross 

tonnage. 

Net 

tonnage. 

Bertha»«»•*«•.*»,**>«*««*•• «••«•#»»*»»- »»«»»»#«*»*»#*•»•««• 

W imp .••••• m m m m m m m m m • •«■••• m m m m m m m m m m m m mmimmmmmimmmmimmm'vsim 

Ij'Ol.lft mmmmmmmmmwwmmmmmtmmimmimmmmmimmmmmmm m m m m m im m m m m m » m m m m m m m » • • • * !••••* m m m m tm m> m m raw m mm 

m 

12. SI 

3 76 

11.39 

2.60 

2.60 



Name. 

Gross 

IQ Net 

hornet... 

5R 74 

' 42.53 

JSlijr Jl illl ram * raw raw * raw * * m raw ram an ram m w * raw rat * raw • * raw raw raw rat raw raw raw rat raw raw • rat raw raw mm «■ raw ram raw raw raw raw • ram raw «.* » raw raw raw ram m » w raw ram raw <w • raw * raw • raw ..t .. 

20.34 

13.23 


53.34 

44.60 

Uateliite 1 Jliiylcll icjijii'J»• • ««* «*• m «»<&«• • • *»»»«• * * ■> *»«* •«»* •»• »> •«»««»»»«•>»•*»««■««>»•»•»«■<»* *» *»«» 

104.66 




Morton Tower, 

Deputy Collector . 


* 











The project of this improvement is to build a brush and stone jetty 
to high tide, about 4,000 feet long, on the south side of the entrance, to 
close the rock-obstructed channel and force the ebb against the reef of 



JLfcJP V *“ vv ) WW J % i» w JUU* tuf i A *1 ly> 

$152,247.41. The original estimate of cost is $465,000. 


To the beginning of the year 2,042 feet of jetty had been built, hav¬ 
ing been pushed out as far as practicable on a weaker profile than ul¬ 
timately intended in order to speedily force the channel away from 
the south rocks. The shore protection was omitted in the beginning for 
the same reason. The omission was continued m the first, and then the 
second winter following did not show any urgent need of the protection. 
Heavy snrf during storms of the third winter, however, lapping more 
and more around the jetty end, carried away over 300 feet of the land 
track and leveled the sand-bank of that part of the point to a beach 
slope. 

Moreover, heavy drift set afloat in railroad grading up the bay and 
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river had considerably disrupted the jetty tramway. Previously the* 
had been no special damage from drift. 

In resuming operations under the new appropriation the approved 
plan was to close the land gap by jetty construction: bail! a spur north* 
ward for protection of the banks, behind which laid our land tracks and 
storage platforms, heavily strengthen the jetty with larger rock, using 
any balauce which might remain for extension. 

The piling of the old tramway was made somewhat light and low for 
its exposure, aud in a desire to effect a present economy and maximal 
length of jetty. In rebuilding, heavier piles were to be used and the 
track raised to a level from the wharf, on the bay, makiug it 5$ feet 
higher than before at the jetty shore end, or 21 £ feet above mean low 
water. As the water-jet would not be available for pile driving through 
the mattress work and stone covering, a substantial pile driving car 

similar use, and after the expe- 





Hr I 


* 

1 

mattress the water-jet was again utilized. 

The plant was otherwise increased and repaired, and after needed pre* 

a year’s suspension of operations, construction was rfr 
early September, curtailed about mid-winter time, and stopp 
June 10, when th© plant wa6 withdrawn and laid up for another sus¬ 
pension of work. 

The jetty, now brought to average height of high tide by heavy rip¬ 
rap, measures 2,517 feet, as follows: 

m. 

Land gap closure............................................................ 315 

Old works . 

Ad v fill Li ce ........................................ ............................ k ^ 

The spur-jetty for shore protection is 450 feet long; 540 cords of fw- 
cines and about 13,000 tons of stone were used in the works. One em- 
ployd was accidentally killed. A loaded car jumped the track, throw¬ 
ing the driver and mule off the jetty tramway, also killing a mule. 

The work is left in excellent condition and will probably be readyfbr 

nsion of the jetty when funds permit, 
a lighter-draught tow-boat than 
Wright, aud a tramway locomotive, were 

these 
in two 

care of the plant for a year, part 
some desirable observations of th© 
heavy seas, and examinations of it and the channel next 
gress report giving details of work by Assistant Engineer J. 
Pol hem us is submitted. 

A complete survey of the bar and entrance was made in June, with 
borings on the bar to show the elevation of the underlying ledge rock 
within otherwise available channel limits, and with careful examination 
of the outer reef for a navigation pass. The rock does not appear to be 
higher than about 18 feet at the plane of reduction for soundings, inter¬ 
fering in nowise with the projected channel depth. No break in the 
outer reef for a wide channel-way exists, so that about the .present 
alignment of the jetty should b© maintained for favoring a southerly sail¬ 
ing course to and from th© entrance. 

A progress map, reduced from the plot of the new survey, is herewith. 
It shows the sand till on the south side of the jetty inclosing th© south 
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, and 9 feet at low water as in the better channel over the bar; 
inis depth, while an increase over the natural one, is a decrease from 
hat existing a year ago. 

The main channel is a little more southerly and the north one some¬ 
what wider and perhaps deeper than a year ago. Compared with the 
rarvey of 1884), before the improvement was undertaken, there is a small 
general movement seaward of the sands, and a shitting of the Middle 
Sands from a north and south position to one pan to the jetty. The 
bar crossings have not moved west. These changes, on the whole, are 
considered favorable for the improvement. 


APPROPRIATION! 


June 14, 1880. 
March 3, 1881. 
August 2, 
July 5, 1 


m m at 


m m 


m m m m 


m m m urn • m m m m 


• m 


at m m 




• • m 


m m m 


m m m m m ■» at 


$40,000 
10,000 
000 
000 


• m 


• m m m # fit • 


in m 



<r 


oney statement 


at » «» 


• » mi m 


July 1, 1884, amount available.. 

Amount deposited.... 

Amount appropriated by act approved July 5,1884 


• * 


. » 



000 00 


July 1, 1885, amount expended during fiscal year, exclusive of 

outstanding liabilities J uly 1, 1884.|45,569 27 

July 1, 1885, outstanding liabilities..._................... 265 00 


50,014 99 



July 1,1885, amount available 


« 


'2 


ated) reanired for completion of existing project ........ 305. 000 

Amount that can be profitably expended in fiscal year endinir June 30 


Submitted in compliance with require) 
harbor acts of 1866 a 


ne 30,1887 160,000 
of river and 


POLHEMUS, ASSISTANT ENGINEER. 





improving the entrance to Yaquina 
Active operations were commenced 



Newport, Oreo., 

operations on 
for the year ending 
1884, by reopening the 



, 1885. 

work of 
30,1885. 
stone- 



Hill 


at the wharf and run 




level throughout the 


was decided to coi 
whole length. 

A pile driver was designed, which turns upon a center and was able to drive a bent 
20 feet in advance. It was supported on four of the old car-trucks, and had a ham¬ 
mer of 2,000 pounds. 

The engine and boiler acted as a counterpoise to gins and hammer. It could revolve 
-completely around and proved a great success. It was completed early in October; 
717 piles were driven with it; besides this, 288 piles were pumped or wiggled clown 
into the sand, making the total number of piles driven 1,005, including those in the 
spur for shore protection. 

In the main tram way.the p iles were dri vein in bents of three, 9 feet apart, and 

capped with titubers 6 inches by 8 inches by 16 feet long, and bolted with three- fourths 
inch irou; on these rested 6-inch by 8-inch stringers for track, planked between with 
3-inch lumber for roadway for mules. There are two tracks to the end, laid 9 feet 
apart between middles, and several switches connecting them. 

The elevation of rail above mean lower low water is about 2!f feet, and the track is 
level throughout its entire length. 
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When work was commenced last summer the sea had washed the sand away 
the shore end of jetty, destroying the track and extending the high-water 
for over 300 feet from the end of the old jetty. 

It was necessary to close this gap with some strong work, as the sand liad 
greatly washed away from north side of jetty, and the force of the seas about 
place was considerable: consequently 316 feet of jetty had to be built from ItJie 
end of old jetty shoreward. It was constructed in all respects similar to old 
as the waves were continually washing away the sand-bank and threatening togs 
around the head of the jetty again and destroy onr track. A spur shore protects** 
was extended 450 feet long from shore end of jetty northwards. It was of like 
strnction as the main jetty except it had only a single track and the tramway is 
less substantial. 





old jetty was riprapped on the north side along its entire length. 

After the completion of the above works only sufficient funds remained to 
the jetty seaward 100 feet, making the total length of jetty 2,517 feet, not inclndii^ 
spur. Its construction is similar in all respects to the old work. Piles were drives 
or pumped down into the sandy bottom 11 to 12 feet. Bmsh mattresses were b«£t 
on suspended grillages and Bunk about them. These mattresses extended 20 feet m 
each side of middle, and were thoroughly ballasted with heavy stone. Over eight 
scow-loads were consumed in this 100 feet, as for the greater part of its length the 
water was from 12 to 14 feet deep at mean lower 
water was about 2 feet deep, and immediately in 
at extreme tides. 

Since July, 1884, there was consumed in the work 540 cords of brush, 
fascines by hired labor. 

Sixty scow-loads of stone, averaging 218 tons to scow, equals 13,080 tons, 
quarried, towed down, and placed upon jetty, all by hired labor. To quarry this, 
105 kegs of black powder and 2 cases of giant powder were used. The largest pirns 
put in the work were about 40 cubic feet, and would weigh over 2| toes. 

The steamer Wright lias been used for towing, &c., since about the middle of last 



At the extreme end the 
a narrow sand .spit, hast 

made into 



Active operations closed June 10, and by the 15th the scows were moored away for 
winter, and all the Government property stored away. 

According to your instructions a survey was then commenced of the entrance aad 
outer re*-f; also a series of borings were made to ascertain the depth of sand ©ro¬ 
ly in g the rocky reef under the bar; 47 such borings were made. A thorough hydro¬ 
graphic survey has been made of the entrance. 

The Bteamer Wright was used for the purpose, and located with sextant; 4,5ft 
soundings were taken, and a field chart has been made. 

The borings were taken from the tug, which was anchored on the bar and its posi¬ 
tion located. A hose, leading from our No. 4 Blake pump, was attached to a piece of 
l£-inch steam-pipe, which was pushed down until rock or gravel was struck, ora 
depth of over 3U*feet reached. The results are shown on the field chart, and it» 
found that the rock would not at all interfere with any reasonable depth 






Yaqnina Bay is in the collection district of Yaqnina; Newport is the port of entry. 
The nearest light-house is on Cape Fool weather, 4-} miles north of the entrance. 

The following, furnished by Mr. Col. Van Clove, collector of customs, lire for the 
year ending Juue 30, 1885 : 


Revenue collected... 
Value of imports.... 
Coastwise entrances 
Coastwise clearances 
Reg it»tered ton n age.. 
Cargoes reported.... 


no 



$83,814 46 
144,750 m 

44 

42 

13,190.il) 
8,234 
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tons. 
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Records of vessel-orossings and shipments. 
[Compiled from weekly veieel report*.] 


Draught. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June.’ 

I! 

Total. 

1882-'83. 






I 






i 


Leas than 1 feet.. 

4 

1 

2 

m m m m “ - 

1 

m m m 

■ « at m % • 

® m m m m m 

■ • # « # 

w m m • - 

1 

2 

11 

1 to 8 feet. 

riffl mi mu am m €b 

■m W m m tp m 

1 

2 

1 

2 

1 

m m m m m 


8 

2 

1 

13 

It iso 10 fmmt ....... 


1 

1 


3 

1 

1 

3 

3 

2 

4 


19 

10 tn 12 ft* At ...... 

me BP W m ° 

1 







2 

2 

6 

More than 12 feet. 

# 8 ft* # m <S 8 

aHi , 

V • V i S 1 

WWW W to w 

s a a a • i 



m w w w w 




1 

1 

•S m m m m m 

m urn w m 

# W ffig 4 B» P w [ 

« » P i to TO 






w m 


Total, ........ 

4 

s 

4 

2 

5 

3 

2 ! 3 

3 

5 

9 

6 

49 








1883-’84. 














l»f mw than 7 feet .. 

• w m m m m 

3 

] 

1 

1 

1 

1 

1 

5 

1 

8 

i 

23 

7 to 8 feet . 

4 

m m m m m m 

» m m » w m 

m m mm m m 

■ » m ■ m m 

1 

2 

2 

2 

3 

1 

m m W 9 m m 

15 

8 to 10 feet . 

* m m m • ® 

1 

1 

m 8 ® flffl WWW 

* m m m m m 

m m m m m m 

■ m it * «* m 

m m » « m m. 

m m m m> » » 

i 

m w m m * m 

4 

? 

10 to 12 feet .. 

More than 12 feet. 

■ m * m ■ • 

• • • 

m m m m m m 

m m m w * 

# m m m m m 

m m m m m m 

m m> m # m m 

m m m m 

P m m w W m 

® m m « » m 

1 m m m m m w 

mm m m 

m n» n* • • • 

1 

«■ m m » » m 

m m m m m 

m m • m m m 

i 

mm m m m w 

m m m m W W 

1 

5 

1 

Total . 

4 

4 


1 

1 

2 

3 

3 

m 

6 

5 

■Q 

51 


3 

3 

5 

2 

1 

1 



3 

, m 'IBID m m lip m 


6 


7 to 8 feet . 

2 

a 

1 

(HI ip HP iHH un » 

a 

m ifiHi HP flih Dm 

1 

'id iHli HP m p w 

1 

Hie (H) tom ill no a 

1 

2 

14 

JR fjn 10 fmt. 

3 



4 

4 

l 



1 


1 


25 

1 (I to 12 f©©fc - 

2 

1 

2 


1 

. 'lull 

1 


2 




111 ' TO w TO ■TOW 

28 

More than 12 feet. 

„... _. 


1 

^2 









5 

■ m m m p n 







w ip w m mm 

m -m w mB mn- kb 

mm nun inn m 

, P BSu TO P TO P 



Total. 


13 

12 

19 


3 

4 

2 

7 

. . m • * 

6 


95 


Exports. —One cargo wool and 100 tons wheat. 

Imports. —Merchandise, 2,455 tons in twenty- 
plica, 7,120 tons in twelve cargoes; lumber, 211 
in two lots. Six vessels in the general trade and 
Serials. 

A railroad from the bay to Corvallis in 
completed during 


cargoes; railroad iron and sup- 
feet in five lota; shingles, 86,000 
eight vessels brought railroad ma- 




was 



STATEMENT 


MESSRS. 


» 


BEN SELL ANT) J. W. BRASSFIELD. 




, July 8, 1885. 

Sir : * # * It is a very difficult matter to obtain any accurate figures of 

the imports and exports of this harbor, as a large amount of merchandise imported 
is never given to our collector of customs, and there is no particular register kept of 
exports. Therefore, we will have to give them from our personal knowledge of the 
business done here. 

Firat. we will crive you statistics as registered and famished by Mr. Coll 

pertaining to Yaquina Bay and tributaries for year 




Imports in excess of reports to collector .. 
Excess tonnage on entrances not reported 

Exports 


collector 


• • • 


• * 



m m m 


m m 


2,000 

1.000 





limited, hut we notice a large increase 
over previous year. Wool, hides, furs, hoop poles, and cherry-poles have been the 
principal exports, of the value of which it is hard to get a correct estimate. Dairy prod¬ 
ucts have commenced to swell our exports, and will increase largely as the country 
improves in this direction. The Government plots of the townships lying along and 
north and south of Yaquina Bay and River show hut little land untaken by actual set¬ 
tlers. The completion of the Oregon Pacific Railroad has given impetus to emigration, 
and the country tributary to Yaquina has rapidly settled within the last year. Closely 
connected with the beneficial results certain to follow the operation of the railroad is 
the development of large natural resources which, for want of cheap and accessible 
markets, has heretofore remained idle. Former reports in your office illustrate the 
advantage to be derived by the agricultural counties of Linn, Lana, and Benton, and 

f nrtions of Polk and Marion, a territory equal in area to some of our smaller States, 
he importance of this subject has been bq often and well represented^by petitions, 
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memorials, and reports commanding the highest respect, that we will not attempt is 
add anything to the weight they deserve. 

All the benefits foreshowed are largely contingent on the improvement of tbe bat. 
The economical -expenditure of money* already appropriate! and the excellent n> 
suits therefrom only intensify the public demand and increases tbe intent of nil 
classes to have work pushed to an early successful completion. 

Very respectfully, 


B. A. Bicxbkjx. 

Jakes W. Brassfield. 


Capt. Chas. F. Powell, 

Corps of Engineers, 




OREGON. 







of the 
jetty on 
, and 

The original estimate of 
nencing with the year of 




through 

mean lower low water, by a 
feet long, built from 

passing 800 feet south of the Rackliff Rock, 
cost is $164,200. The total appropriation com 
adoption of the project is $30,000. 

The amount expended thereon is $27,455.28. No operations had beet 
conducted during the year 1884. The last work was suspended March, 
1883. To that time a low, attenuated jetty of a total length of 1,365 feet, 
the last 312 feet of which consisted of track piling without ballast, and 

made for a special purpose, as explained in the report for 1.864, had 

caused the radical change in the entrance designed by the project 
The natural channel had been filled to above high water, and a "net 
entrance cut through the north cape. 

The improved channel was straight, direct, and free from rocks, and 
depth June, 1883, of 7 feet at low tide, or about double that of 
the old channel. 

The situation a year later was that nearly.all of the temporary jetty- 

work had been disrupted by sea and drift, and the adjacent fill had dis¬ 
appeared, a portion of the outflow escaped uselessly to the south among 
the rocks, and the channel depths had been diminished by 2 feet. In 

$10,000, of the act of July 5, 1884, 
jetty projected into the open ocean, the ob- 





was to ouiia a compartment structure of close 
piling without any present stone filling, but waled on the inside below 
the top and having longitudinal walls tied together at the top, reserv¬ 
ing a balance of funds for subsequent use. 

Accordingly .a pile-driving car, patterned after the one used on the 

Coos Bay work, was constructed, hoisting engine and drop.hammer ap. 

paratns hired, and piles ordered upon bids after public notice. 

An agreement already existed for sawing and delivering timber from 
logs owned by the improvement. 

(.)perations were commenced in late August and closed in January: 

442 feet of structure were built, commencing 1,061 feet from the lana 
end of jetty. The side walls are 6 feet between middles, and the cross 
rows at 20 feet intervals. The inside waling is 4 feet from the top of 
the piles. The track stringers rest on the ties, which are framed Into 
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he t op waling. The track is level and about 15 feet above mean low 
rater. 

There wan a small natural ill in the compartments which was sup- 
demented by a made fill of brash and sacked gravel. Small wings of 
he same material were placed on part of the south side to check an in¬ 
cipient scour. ' 

A. deflection of the southward outflow was noticed in October and 
better channel depths were reported by January. 

Operations were resumed in March with the object of riprapping the 
head of the jetty, stone ballasting the compartments and a section of 
the open piling shoreward from the close piling. A tramway was built 
at jetty track leveled over the extensive south fill and around the la¬ 
goon to a large rock mass 700 feet distant. 

Besides some ballasting of the sills, of the tramway bents on the edge 




alignment, 

abreast of the jetty was drilled 
jacent shore line retreated. 

A progress report by Mr. R. S. Littlefield, superintendent, and a 
map in two parts showing changes are submitted herewith. 

The satisfactory improvement effected at the month of the Coquille 

River and maintained practically for over two years by reducing its 

vessel insurance rates and freight charges, has been of marked benefit 
to the traffic of the Coquille Valley. 

The work of improvement, needs to be solidified and extended, and a 
short work added on the north side of the entrance; the amount esti¬ 
mated for next year is for application to that end. The balance m 
hand will hardly suffice for taking care of the property and making de¬ 
sirable observations of the jetty. 


Act July 14,1880... 
Act August 2, 1882. 
Act July 5, 1884 ... 



m m m m m m m m * m m m m » » m m w <0 m m 

m m till till m » ®o» m * » on m w m m m m m » m m m 


$10,000 

10,000 

10,000 


30,000 





, amount available 
appropriated by act 


m m m m m m • m m m m m m m m • 



11=04 


« • # ■ • 


SB ■» ■ 


• • • m m m 


July 1,1885, amount expended during fiscal year, exclusive 
outstanding liabilities July 1,1884 



July 1,1885, outstanding liabilities 


$9,371 13 
309 19 


$10 13 

10,000 00 

10, 010 13 


9,680 32 


July 1,1086, .mount available 


329 81 


(estimated) required tor completion ot exist]n{ . 

that can be profitably ex pended in fiscal year m ding Jane 30,1887 75,000 


prontably expen 

Submitted in compliance with require: 


uired for completion of existing project....... 134.200 


harbor acts of 1 


ipii 

Sell 


1867, 
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RE POUT OF MR, R„ 0. LITTLEFIELD, SUPERINTENDENT. 


that durin 






An advance of 442 
, running south, filling 
progress; brush 



the accretion 
outer end 



Empire City, Oreo., June 29, IS®. 

Sir : The project adopted by you, the season of 1884, for continuing th© work of i 
provement at entrance to CoquilleRiver, was to make extension of the permanent jetty 
there, put in in 1882 and 1883, by a double row of close piling, divided into compart¬ 
ments by cross rows every 20 feet; the same to remain unfilled, except an am oxpeeted 
deposit might tend to fill'with the works advancement, deferring till spring tlie use of 
stone either for riprap or as filling; the piles 'to be cut off at a grade 3 feet higher that 
the former jetty track was, and strongly bonded together by 8 by 8 inch timbers, drift- 
bolted to their tops, into which timbers cross-ties of same dimensions should he dove¬ 
tailed every 5 feet; fastened to these were to be stringer-pieces 6 by 6 incites for a 
track for a pile-driver. The compartments were to be further strengthened by inside 
wale-pieces screw-bolted to the piles. * * * With hire of pile-driving machinery 

piles gotten out by contract, the execution of the w r ork was to be by hired labor. 

The month of August was taken up in getting requisite materials together and the 
construction of a track-driver, after the plan of the one in use at Coos Bay. 

From September to December, inclusive, the piling was poshed forward steadily 
and with good progress, considering the hardness of the material to drive into, and 

sd tides the piles had to be hoisted 

work crossing the 5-foot low-water 
with deposit which about kept 
ballasted with sand bags, to thoro 

The piles at first had a penetration of 10 to 14 * «#| 

to strengthen them. A double row of piling was 
well fastened, forming a bulkhead to resist drift. 

Tour anticipation that the work would fill by deposit, during progress ? to low water 
above, was fully realized; and it stood the winter storms and arift brought 
against it without damage. Early in January the channel over the bar recovered its 
former depth. Before this happened the turn just inside the entrance straightened 
and deepened so that at temporary suspension of operations good results had been 
obtained, both outside and in. 

Work was resumed March 19, the purpose being to fill with stone the outer com¬ 
partments from the slope of the beach at high water; to us© some rock for riprap¬ 
ping at outer end, and to fill to the height of the track a section of 52 feet length 
shoreward from the new piling, which space was in advance of the damp made in 
1883. 

To reach the quarry it ways necessary to build 898 feet of track on high and low 
water part of the spit, and cross th© outlet of the lagoon. This was accomplished, 
at end of the month, and the mud-sills supporting the section crossing the low* ground 

ball asted. 

Work was continued until April 25, by which date 924 cubic yards of stone weis 
quarried and delivered, the bulk of which was dumped in the pile compartments and 
over the outer end, filling a deep hole made at times by the surf there, and forming 
a mass to the height of low water. The work practically ends at a ledge. The stone 
piled above low water were thrown on both sides by the surf, in from end, thus rip- 
rapping where needed 

I send in another 

nndings over the bar, 
considerably reduced, 

a storm iu October last, 
faithful services by the 
and efficient supervision 
work in hand this spring. 


ubmitted 



tracing showing pi 



and 






end at time 


and eredit J. 
; also Owen 




£tfjpertafmd0n& 


Capt. Chas. F. Powell, 

Corps of Engineers , 


COMMERCIAL STATISTICS. 

The month of the Coquille River is in the collection district of Southern Oregon. 
Empire City, on Coos Bay is the port of entry. The nearest light-houa© is on Cape 
Aragci, 12 miles northward. 
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Record of vessels crossing, 
[Compiled from weekly report*.] 


Draught 


1882-’83. 

Sot given.! 

Lesa than 7 feet I 

f to 8 feet.. 

i to 9 feet...... 



Oot. 


Total. 


1883-’84 
Not given.. 
Leas than 7 

7 to 8 feet. 

8 to 9 feet. 


sa • m m 


Lett 


Lumber: 
Cargoes. 
Feet.... 
Wool: 

Tons... 
Fish: 

Ton®... 
Case®., 
Barrels 
Pork: 

Ton®... 
Barrels 
Batter: 

Ton®... 



Dozen 
Apple®: 

Boxes. 
Hides: 
Tons.. 


6 


6 


m m m 


• ••*<* 


4 


9 • sb m m • 


• m m 


m m • m m m 


4 


1 


Dec. 

Jan. 

8 

mfli <nm 

Feb. 

■ 

5 

4 



1 

1 





5 

8 

6 

m m m m m m 

6 

# m m m m » 

« ■■ m <9 m • 

5 

4 

! 

10 

7 

» 

; i 

m m m m m m 

m «« m m m 

i .* “ 

1 

m m m & + * 

« m m »hh m 

... 

* 

mi m m m m m 

1 

» a- « « • • 


Mar. 


EXPORTS, 1884-’85. 


m w <m 


m *» » 


«» « 'HHHH as * ii m m m m 


• • «> 


* * 




up m m m 


*i m W 'Ijfli » * «i» » « m 


m * m » 


<m a «> 


» dll) » 


m m m 




m «» * • m v nim 


• • 


mt * » m m * » m * » an iv 


m • ft m m m m m » » m 


« an • • mi 


*. «. *« * 


• m m v 


w m * 


m » « v m m m 


* v ii 


• • m 


v v 


«i .* 



m m m 


<«m m • • 


m m m mt 





• m m 


m m m 


Apr. 


May. 


2 

1 


3 • 


• • ■ 9 


1 


• III 


* an 


I» • « V m m rn • » m « « 


» » « 


mi tun .« * 


1 

4 

2 


Jane. 




in in » m i ■ 


•hi <m * «n m 


<»i in mi • «i ,«■ ««i m m « m» m » » » « w up ■> « « 


■m 


3 

1 


Total. 


34 

0 

14 

8 


57 


88 

24 

7 


22 

2,975,000 


• • » 



30 
, 400 
419 


49 



906 



Tons 


Seven vessels in the trade. Two coasting schooner® and a fishing smack built on 
the river were launched. The Parkersburg saw-mill was rebuilt; ground was oleared 
for a saw-mill near Bandon. A building up-stream from Parkersburg was erected for 
a sash and door factory. 

The €oqnille Valley is productive; its timber is a good qualitv of fir, white cedar, 
and myrtle. The upper part of the valley is agricultural. The dairy and grazing 
region, south half way to Port Oxford, finis an outlet at the month of the Coquille. 
Th© river is navigated by light-draught boat® for 40 miles; small coaster® ascend to 
Coquille City, 28 miles. 


STATEMENT OF MB. GEOROE BENNETT. 

Bawjoon, Oreo., Jitif 2, 1885. 

Sir: I beg respectfully to draw your attention to the following particular® con¬ 
nected with the produce and resources of that important portion of Southern Oregon 
through which flows the Coquille River and its numerous tributaries, and also to the 

151 ENC 
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groat benefits derived by the inhabitants from the improvements already effected at 
that river's month, trusting that in m doing your Department may be induced «• 
place the matter before Congress with a view to procure an appropriation that wffl 
liND at least sufficient to continue the present jetty ont to the deep water. 

In addition to onr products which pass through Port Baiulon and out through 
river’s mouth, Port Bandon is also the shipping port for that portion of the 
stretching south for about 14 miles, and embracing Floras Creek, New River, 
other places already in high repute for the product of their dairies. 

Our products are as varied an are to be found any where. Inland, corn matu 
well as it does in any State in the Union, whilst down here on the coast we gro 

cumbers, mask.melons, and citrons.—the products of a semi.tropical clime.aloe 

potatoes, on ions, cabbages, can 1 i flo wero the prod nets of a ternperate cl i me. 

these we can produce in profusion, bat as we have no market for them w© merely 
grow enough for our own use. We also grow peas, oats, wheat, hurley, Ac. Onr 
soil here is mostly a sandy loam, coutaining about 75 per cent, of silica, and oar varied 

are, as we believe, to a great extent, due to the equability of onr climate 
mean of January, our coldest month, is 46 degrees; and that of August, 
onr hot test, is 59, t here being on ly 13 degrees bet ween our mean ext rentes. W© cite 

can be said of any other portiou of the United States. Our butter bring© the 
price in San Francisco, being the product of a cool clime, and oar 
and mutton are favorably known 
Our white cedar 

the city that we tieeni comments, in tneir case, unnecessary 
months ending June 30, 1885, there were shipped through Port Bandon 4,550,000 feet 

of lumber, mostly white cedar and first.class pine. In addition to this there was 

locally consumed about 2,000,000 feet for ship-building and for the erection of houses, 
barns, Ac., to accommodate our numerous immigrants, many of whom brought with 
them thoroughbred cattle and good blooded horses. 

There were also shipped 450 tons of butter, salmon, wool, bides, Ac., and in addi¬ 
tion canned salmon and match-wood. 

Our imports consisted of 1,248 tons of the ordinary requirements of a civilized com- 
mnuity. 

As you mm aware, the estimate for making the necessary improvements at the mouth 
of the Coquille is $164,200; of this sum Congress has only given us as yet $30,000, and 
the benefits arising to us from what has been already accomplished has benefited us very 
considerably. Before the first pile was driven for the erection of our jetty our imports 
came to Coos Bay, from tfaeuce they went through Isthmus Slough to Aikin’s Land¬ 
ing, thence over the Isthmus, thence through Beaver Slough In a row-boat, and from 
thence ill the same hazardous conveyance down the Coquille River to their destina¬ 
tion. This cost us from $12 to $14 per ton. Now they come in through our river's 
mouth for from $4.50 to $5 per ton. On onr shipment of lumber, via the river’s month, 
we paid $11 per ton. Now we pay only $5. 

Ah you will perceive the difference between the cost of exporting the lumber stripped 
this year, and it was less than that of. last year, owing to the dullness of the lumber 
market, and that of the exports and imports of this year, compared with what they 
would coat before the improvements were made, amount to no less than $40,584. Thus, 
the $30^000 expended by the Government at the mouth of the Coquille, in three years, 
was paid back to the people in one year, and 35 per cent. over. 

enterprises are spoken of here, such as woolen-mills and a beet-root sugar 
building for a sash and door factory is erected, to which will be at¬ 
tached a saw-mill. The ground for another large saw-mill within one mile of the 
river’s mouth is already prepared, and we have parties engaged in the deep-sea fishing. 
The little schooner belonging to one of these which went to sea some weeks sinee has 
not yet returned. The others arc located at Tounet Rock Bay, a*>out half a mile at 
the south side of jo tty, from wh i ch place they proceed to sea i n open boats w In en the 
weather permits, and return with cod, sea-bass, rock-cod, gurnet, and halibnt; the 
first of the latter caught weighed 80 pounds. These are put on board one of our 
river steamers and readily disposed of in the various towns and villages on our river's 
banks. 

Since the ex pend i ture of the last ap prop vessels for the firet tit me ven tn re out 

at night. The first of these were towed out by Captain Parker a short time since. 
Since then the Parkersbur-g went out on the 1-4th of last month at 2 in the morninjg, 
and the (lorn on the 24th of last month, near midnight. The latter, in addition to fid 
usual supply of merchandise, took out *210,000 feet of lumber. 

I am an thorized to state that when the son th wall of jetty in completed to the deep 
water m how sought, a steamer w111 ply between the Coqul lie and San Francisco. 
Thin will be a great boon to us, as we can then confidently ship perishable artioleo, 
such as fresh butter, poultry, vegetables, Ac. 

When what we require is completed, or even commenced, the enterprise previously 
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mentioned will start into* full work, and the residents in this valuable portion of onr 
State will li&ve good reason to gratefully Appreciate the solicitude and care of a pa¬ 
ternal Government. 

I remain, sir, with much respect, yours, very respectfully, 

Gkorgb Bknnbtt 

Capfc. Chas. F. Powkll, 

Corp§ of Engineer*. 




STEILAQUAMISH, NOOTSACK, SNOHOMISH, 
RIVERS, WASHINGTON TERRITORY. 


The project consists in annual snagging and moderate bar scraping 
by a regularly eqm snag-boat for ^kkdraagh t w' 

cost of $25,000 as the first cost of the boat and $10,000 annually there. 

after for her operation. The amount appropriated on this project is 
$30,000, and the amount expended thereon is $30,212.30. 

A contract for a snag-boat had been finished during the previous 
year. She lacked full completion and some appliances for effective 
work. The smallness of the appropriation of July 5, 1884, and the ur¬ 
gent need of the boat’s service permitted only a meager outfit. 

Work by a small boat party had been done in the previous year on 
the Snohomish River, the one next north of Seattle. The snag-boat 
was therefore sent to the Steilaquamish August 27, where she removed 
34 snags on the part to Florence, 6 miles from the mouth and the head 
of present desired navigation. 

The boat was then transferred to the Skagit, where she worked via 
Steamboat Slough, the main mouth, to Lyman’s, 39 . miles, removing, 

with the aid of explosives, 1,168 snags or pieces of sunken drift and 
100 yards of rock. The snags and drift were large and heavy and more 
or less imbedded in the bottom. 


There were two bad drift jams in the Skagit delta, cine at the head 
of the North Fork and the other in Main River, blocking the heads of 
Deep and Freshwater sloughs. The removal of the former was de- 



After having cleared that as far as steamboats generally desired to 
run, the snag-boat was sent to Swinomish Slough, a steamboat passage 
on the route connecting the mouths of the rivers to be improved, where 
3 snags were removed. The snag-boat was withdrawn to Seattle De¬ 
cember 16, and laid up in the Dwamish River, near the mouth. 

For operations on the Nooteack River, where an extensive jam below 
Nootsack Crossing prevented a desired continuous navigation to the 
crossing, the experienced laud party working on the Chehalis River 
were transferred to the Nootsack jam in October. A passage 100 feet 
wide of removed or loosened material was made by sawing, cutting:, 
blasting, log driving, or use of- tackle from the lower end of the jam 
to withiu 200 yards of the head; 1,124 pieces were loosened, and also a 
considerable quantity of brush and sand. Part of the drift was driven 
down-stream. 
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All operations were suspended at the middle of December, the party 
disbanded, and property stored. 

A contractor’s party of four men, under a local citizen’s committee, 
worked on the jam in conjunction with the Government party, stopping 

in December. It is learned that.this part resumed work about lact 

May and completed the passage and are now trying to make a navi¬ 
gable channel through it. 

The estimate for next year, based upon experience since commence* 
ment of the project, is following; 


Completion of snag-boat and outfit... 

Cost of work on five rivers, at $3,000 .. 

Annual reserve for replacement of plant at end of ten years 


• m <*> 

m m m 

m m m 


m m 


m m 


$ 5 , 0 * 
15, on 

2 ,oee 



, Skagit River........................................IJJI ipJIfj ollli 

August 2, le82, Skagit, Steilaquamish, Nootsack, Snohomish, and Snoqual- 

mie rivers • • «P, m m « m m m • in li «|i m m • w « m ■» m » m m • m % m m m m • * «> » m <m % • m m » m *> » * ■» • • «» m • • • n • m m m m «»• m 20, ON 
Act Jnly 5 I IU04 * • • • m • • »' m « «" ■ ffii m m m » * m « tm » • a» « m » m • m m m m a <m m a * m • m m m » * m • m a » • • • » • • m m ...... I[|l| ( Ijilli 

33,59 

Money statement 

July 1,1884, amount available............. ....................... 

Amount received by transfer of property to other improvements. 227 M 

Amount appropriated by act approved Jnily 5, 1884................ 10,000 W 

10,234 7J 

July 1. 1885, amount expended during fiscal year, exclusive of 
outstanding liabilities July 1 ? 1884...... ................... $10,219 12 

July 1,1885, outstanding liabilities... 15 00 

J ’ - 10,234 13 

J nly 1885, amount available...... .............................. A 

f Amount (estimated) required for 1 year’s completion of existing project 15, 000 « 
J Amount that can be profitably expended in fiscal year ending June 30,1887 22.000 § I 
'l Submitted in compliance with requirements of seotion 2 of river and 
l harbor acts of 1866 and 1867. 




in 


COMMERCIAL 

of Puget Sound. The nearest port of entry 
Wash. The revenue collected there during the year ending 
June 30, 1885, was $48,062.05. The nearest light-houses are on Puget Sound. 

The number of new coast, harbor, and river craft registered at Port Townsend dor- 
g the year was twelve, with a total tonnage of 1,178.74. 

The aggregate length of these rivers on which navigation can he readily improved and 
extended is about 250 miles. In the absence of wagon roads they form the only routes 
of travel and transportation. 

The lower parts of the valleys are adapted to agriculture; in the upper portions 
are tract® of flue timber and reported veins of coal and iron. 

Present industries are logging and farming. Grains, vegetables, hay and dairy 
ducts are exported by river a reamers to Seattle and other towns on Puget 8onnd. 

Tii« ■Aftf-.mma trlhntaxv to the riversa are crrowinff in nonulation and business. 


STATEMENT BY MR. D. O. PEARSON RESPECTING TRAFFIC AND OBSTRUCTIONS ON 

THE STEI1LAQUAMISH RIVER. 

Stanwood, Wash., Jmm 6, 1885. 

‘Sir ; The exports of the 8teilaqnamish Valley and surrounding country oreurist 
mainly of grain and lumber from the fiats around the month of the StellaqaanustL 
A boat 50,000 bushels of oats and 600 or 700 tons of hay are shipped annually. The 
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••rrying of the grain and hay is done by light-draught steamers plying between 
Seattle and the Skagit Bivor, namely, the City of Quincy and the Glide. 

There are about 12,000,000 feet of saw.logs cut and towed from the Steilaquamish 

▼alley annually, being towed by small light-draught steamers. 

The transportation of grain and hay from the upper river is at present impossible, 
on account of jams in th© river. From the'mouth grain costs $1.50 per ton, and hay 
$2.50, to transport. Near the month of the river, at present, are suags aud shoal 
bars, which render it very unsafe for steamers to navigate, and almost impossible to 
tow logs, and render it very dangerous to a boom of logs, by breaking the chains or 
•pilling. 

The snags could be removed for abont $2,000. 

The cost of towing logs at present is 12| cents per thousand. If the snags were re¬ 
moved, I think they would be towed for 10 cents per thousand, a saving of 20 per 
•ent., besides the liability of loss in towing. 

Respectfully, 

Capt. Chas. F. Powell, D. O. Pearson, P. M. 

Carps of Engineer's, 


S S 7 


VTul 


Ti 


u 




V/tW 5 




Tbe project consists in annual snagging operations below Claquato, 
82 miles from the river’s mouth, at an estimated cost of $5,000. The 
total appropriation since adoption of this plan is $5,MM). The amount 
expended thereou is $5,004.93. 

In the previous year a passage had been opened through one of three 

drift-jams near th© Chehalis Indian Reservation, and some work done 
below to free the river from its mouth to the landing. 

Operations under the act of July 5,1884, were to be applied to the 
two jams next above the reservation landing in order to make acontin- 
ous opening down-stream from the stations Chehalis and Centralia on the 
Northern Pacific Railroad. A party under an experienced man to work 
from land and small boats commenced August 27, and completed a pas¬ 
sage by the middle of October; 1,711 pieces of drift were cut, sawed, 
blasted, or burned, and loosened where not removed. The party worked 
down-stream, as far as Black River driving and clearing out of the way 
refuse from the jams. 

A copy of a report of a late examination of the river from Chehalis 







amount estimated for next 
>1 free of drift obstruction fir 



is the 


>st of 
down 



work 



APPROPRIATIONS. 


Act August 2,1882 
Act July 5, 1884.. 


Total 


* » I* 4» * 


m m m 


« m m m 


m m m m m mm 


mm* • 


m m m m 


m m m <m m 


9 mm 


m m m m 


m m m m m 


3,000 

2.500 

5.500 


Money statement. 

July 1, 1884, amount available...................... 

Amount appropriated by act approved July 5, 1884 .. 


• * a® 


$17 56 
2,500 00 


Total ............................................................ 2,517 56 

July 1, 1885, amount expended during fiscal year, exclusive of outstanding 

liabilities -July 1, 1884....................-........................ 2,022 49 


July 1, 1885, amount available 


495 07 
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Amount (estimated) required for 1 year’s completion of existing project. 
Amount that can be profitably expended in fiscal year ending Jijii©30’ 188? 
Submitted in compliance with requirements of section 2 of river and 
harbor acts of 1866 and 1867. 


$ 5 , m • 

5, «<» « 


REPORT OF RIVER EXAMINATION BY MR. E. H. JEFFERSON. SAILING 


Seattle, Wash., July 16 f 18ft. 

Sir: In compliance with your instructions to proceed down the Uhebalia Kw 
from Chehalis Station to Gray’s Harbor, and make tin examination of the saoti 
have the honor to report n tne duty performed as follows: 

On the 11 th i nstan 11 succeeded in purchasing a 14.foot skiff and engaging hi. gad 

man to accompany me. 

The distance down the river wasmnch greater than I anticipated, and instead ofis 
taking me about one day, as 1 calculated on, it took me fully three days to Ha 
The river is very low, and in portions of it there is no current whatever to help a baa 

along. It is comparatively dead water, except at the riffles and gravel.bars, of whd 

there are a great number. I passed over 76 of them, on which the depth of tn» 
ranged from 3 to 12 and 14 inches; over a great many of them we had to wade at 

drag the skiff^ ami^”[> 1 m>na ^ cna1 

From all accounts^ and from my own jndgment, I should say that the distance fim 
Chehalis Station to the mouth of the river is about 100 miles. It is over 60 by th 
wagon road, consequently is much more by the river, as that is very tortuous, wind¬ 
ing and turning in every conceivable manner and direction. 

On the morning of the 12th instant 1 started and made the Indian Reservation tk 
same evening; on the evening of the 13th Porter Creek,, and on the evening of tk 
14th Elma, where I was instructed to leave the skiff. 1 let my man go here, and k 
walked back to Chehalis, Mr. Abell sent a man with me to Monteaano, 12 n3m 
helow r , where I could take a steamer down th© balance of the way to Gray’s Harfccc. 
the same man returning with the skiff to Elma. 

On the morning of the 15th I took the little mail steamer at Montes&no, went dsn 
to Hoquiam, and returned the same evening. On the 16th I took the stage at Mm 

tesano, arriv.mg at Olympia in the evening, and on the 17th came to Seattle if 

steamer. 

From inquiries concerning th© river above Chehalis Station I find that it in niii 

f able, when the river is up, for about 25 miles, and is comparatively free of snap 
'rom Chehalis to Centralia (8 miles) there is a good stretch of river; depth of wafer 
from 2 to 20 feet, no current, and no snags to speak of. From a point a few miles k- 
low Centralia the riffles and gravel-bars commence and continue at intervals cbs 

do w n to E1 ma, and, as a rn le, t h e sec tions of ri ve r bet ween the in are ( dead water iihi 

current to speak of, but over tbe riffles the water runs very swift. ? 

About one-quarter of a mile belo w the reservation the old drift-pile or jam tea¬ 
men ces. 1 stopped bere and gave i t a good investigation, inaking a rough sket;dli uf 
it, inclosed herewith. The old bed of the river here is completely filled up with drift, 
saw-logs, and gravel. It is estimated that there are 5,000,600 feet of logs in there. A 
gang of men are at work getting them ont, and, of necessity, are forced to move mm 
of tne drift, but I hardly think the river will follow the old bed again, as the “cot 



drift to the lower end, but it is not continuous; it is iu patches. 

The bankB are lined with trees that have washed in and have caught and bung a 
places. In some cases the tops reach nearly across the now narrow channel. 

There are roots and stumps also deposited along the channel for miles below. 1 
think that Hedges did the most of his work on this “ cut-off,’ 1 as I see evidences of it. 
* * * A great deal of the drift, where it is in piles or patches, could probably b 

burned during the dry Beason. 

Between the reservation and Elma (25 or 30 miles) is the worst section of the 
river; the section that needs the most improvement. 

I hardly feel competent to estimate the cost of cleaning the river. I hardly Husk 
a gang of men could clean it out good in one season, working only when the wafer 
is low. 

£oiue of the farmers living near the river at the old jam think there is danger tf 
Another blockade If some more work is not done there. Snch a thing may possibly 
occur, but I think the chances are against it. There are little patches of drift and 
image in places clear down to Elma; there is ou of considerable consequence 7utiles 
above that place. From Elma down to Aberdeen, at tbe mouth of the river, the dis¬ 
tance is about 30 miles, and tide-waiter extends to within a mile or two of Elma. 

Just below Mr. Abell’s place are a couple of riffles on which there is about 12 inches 

water at the present stage ; he says if a few of the logs that are embedded io the 


men could clean it out good in on© season, working only when the 
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gravel on those riffles were removed ho could navigate from his place down at all 
times of the year, 

Mr. Abell’s boat is the only one there at present that pretends to run above llonte- 
sano ; she makes a trip occasionally up as fur an the u Block House,” about midway 
between Elina and the reservation, when the river is np ; she is a poor excuse for a 
steamboat; has deficient boiler power, and is nan with a belt, connection ; her hull is 
also illy shaped and modeled, having formerly been an oyster pluuger. 

From Montesano down it is the prettiest river in the Territory j wide and deep, 
with but four or five snags in it. The little mail steamer (a propeller), drawing 5 feet, 
can run np at all times of the tide; and at high tide vessel* drawing 18 feet can go up. 

The river is navigable, on an average, about six months in the year, and during 
that time I see no serioue obstructions to navigation. The cry seems to be along the 
river “ if the Government would ouly clean it out we would have steamboats run¬ 
ning on it.” The fact is there is no boat there fit for the purpose. * * * 

A man at Porter Creek says he has flat-boated goods from up Black River (which 
empties into the Chehalis about 2 miles below the reservation) down to Gray’s liar- 

has also rafted lumber down from his mill at Porter Creek, 
and other truck are taken down from the “ Blook House” in canoes at times 
logs are ruu on all parts of the river. There are four county bridges across it; 
one at Chehalis, one 3 miles, and one 6 miles above, aud one at Centralia; they are 
about 30 or 35 feet above the river at its present stage. There is a grist-mill on the 

Centralia and one at Elnia, and several saw-miils scattered along from 




Take it upon the whole, I don’t think the river is any worse than the Nootsack or 
the Snoqualmie, as far as snags or drift is concerned; a proper boat could get along 
all right when the river is up. Eighteen years ago the steamer Chehalis made a trip 
or two to a point 25 miles above Chehalis Station. * * * I think it doubtful if a 

raft could be constructed that would float down at the present stage of water; in 
some places there was not enough for the skiff with one man in it 

A light scow would be the thing to oarrj the camp outfit aud tools; men could 
amp over the side aud wade aud drift and drag such a craft over the shoal places. 
Mr. Abell told me that he had such a craft, left there by Mr. Hedges, but that it 
went out with the flood last winter. He has a little scow suitable for working from, 
which lie says is in good order. The skiff I bought at Chehalis in hardly fit to work 
from as it is so narrow and cranky, easily upset. But if you conclude to do any work 
no doubt some plum could be devised. Centralia, I think, would be the nearest point 
to either place on the river, that I named the work might be done. From that sta¬ 
tion to the reservation the distance In about 15 miles by wagon-road and to Elma it 
is 25 or 30 miles. 

There is no talk of any railroad reaching Gray’s Harbor except the logging road 

being built by the Port Blakely Mill Company, aud they will probably not extend it 
any faster than they require the logs. 

The Satsop River comes into the Chehalis 2 miles below Elma ; the Wynoochie and 
the Wishkah come iu between that and Its month. The two latter are navigable for 
12 or 15 miles when the tide is in, and are good logging streams. 

Respectfully submitted. 

E. 









River is in 


district of Puget Sound. Port Townsend, 


nearest port of entry. The nearest light-house is on Toke Point, at 
to Shoalwater Bay, Washington Territory, about 16 miles from the en- 



s Harbor, into which the Chehalis empties, 
amount of revenue collected at Port Townsend during the year ending Jnne 30, 
1885, was $48,062.05. 

Immigration and capital have been largely directed to the country tributary to the 
Chehalis River and Gray’s Harbor. Lumbering near the mouth of the river and on 
the harbor, and farming on the river are the principal industries. Coasters ascend 
to Montesano, about 12 miles from the mouth. 


STATEMENT BY M®L W. T. ABELL. 


Elma, Wash., Jane 23, 1885. 

SfR: I have a steamboat called the Bay Center, 32 tons register, which I run from 
the month of the Chehalis River to the" Elma Landing (head of tide-water), a dis¬ 
tance of about 28 or 30 miles. 
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The river above Montesano is so obstructed with snagt that I cannot t 
trips as far aa Elma; if the obstructions were taken out there is water flue y 
around for a light-draught boat as far as Elma. There is water seven or eight mool* 
of the year for a boat to Ceutralia on the Northern Pacific Railroad. 

I have made several trips 20 miles above Elma during high water in the winta 
season, but it is difficult and dangerous on account of Biiags and jams in time river. 

I cannot give a correct estimate of the amount of business on the river. I hat* 
freighted several hundred tons of freight, but I freight but a small part of it. 
best part of the agricultural land is on the upper river, where a boat cannot jget to 
on account of obstructions. The valley of the Chehalis is an extensive body, go 
agricultural land, find is fast settling up, and the river is needed for transportatka 
purposes. The great part of the transportation is done with wagons at great ex¬ 
pense. 

Three steamboats run on Gray’s Harbor and the river all the time ms far as Moat* 
sano. The river is bridged at Centralia and Chehalis. 

Yours, respectfully, 

W. 




Engineer, 



Centrajlia, Wash., Jnly 9, 1885- 

Sir : * * * The Chehalis River could easily be rendered navigable for boa* 

drawing from 3 to 5 feet of water from here to tide-water at Montesano. Bat* on ac- 
connt of jams, snags, and shoal bars, it has been impassable for several years. Herat 
it is impossible to give an account of the exports and imports of this region. 

The n avigation of tine Upper Chehalis would be of in..stimable benefit.to th in con- 

try, affording commercial facilities to the present settlers and inducing others In 
settle. 

A large and fertile country is tributary to the Cliehalis River between here and 
tide-water; but on account of impassible roads it is cut off from all the centers of 
trade for many month® of the year. 

Nothing could contribute to the development of this country so well aathe removal 
of the obstructions of the Chehalis River between Centralia, in Lewis Connty v 
Montesano, in Chehalis County. 

I remain, sir, yours, very respectfully, 

M. T. Cuur, 

Capt. Charles F„ Powell, 

Corps of Engineers. 



s s 



GAUGING WATERS 





TRIBU- 


The object here is to operate au automatic gauge at Astoria and 
maintain staff-gauges above, for pilots’ information, and for record of 
tides and stages of river, one service of the Astoria gauge being to 
show the condition of the bar at the mouth of the Columbia River with 
regard to roughness. It is also intended to measure the tidal and river 
volumes. 

The Astoria gang© was operated from September 22 to the end of 
the year. Bar tug-masters and steamships’ pilots have generally re¬ 
ported observations of the bar conditions at times of their crossings 
upon furnished forms, as requested, the special object being to accurna- 
late data as to the control of the secondary movement of the gauge- 
pencil by the bar condition, and to determine a scale for closely reading 
such curve indications, as explained in the previous report. 

Four standard staff gauges, reading to 10 feet above low water, were 
placed in September at Saint Helen’s, Columbia City, near Martin’s Isl 
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ind and near Walker’s Island, rolumbia River, for pilots’ use; the 
ifaffa are black, graduated to half feet, the figures 6 inches high, and 
be division marks are zinc. 

The Astoria sheets were partly read and tabulated. It is expected 
x> complete this and to study the observations in connection with a 
series obtained at Yaqntna Bay. 

The amount estimated as of profitable expenditure is for the year’s 
ipplication of the project. 



SS 9 . 

PRELIMINARY EXAMINATION OF THE ENTRANCE TO NEHALEM BAY AND 

RIVER. OREGON. 


Portland, 


ineer Office, 

Mm October 22, 1884. 






















nected with the ocean by a narrow channel 2 f miles in length, with a 
width varying from nearly one-half mile at its upper end to less than 
one-quarter of a mile near its sea end. The course of the channel, which 
is really the mouth of the river, is south. The bay lies east and west, 
while the channel runs south, close and parallel to the ocean, from 
which it is separated by a narrow peninsula of barren sand. Passing 
from this arm into the sea, the river parts into three small outlets. The 
main one continues in the general southerly course for three fourths of 
a mile, at first nearly parallel to the beach, and then turning gradually 
to the ocean. 

Assistant Engineer Eastwick, who made the examination, was not 
able to procure any facilities for getting on the bar when he was at the 
bay, and was obliged to content himself with a view of the bar from 
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shore. This was done at low water from the sand-spit of the peninm. 
It was also learned, on good information, that the bar is of shifting: 
without rocks. Apparently there is no rock formation on the immei 
ate coast between points about 6 miles above and below the entranct 
As far as known no vessel has ever crossed the bar, 

A survey of .the entrance to the river was made by the Coast Surrey 
in 1868. The map of this, not published, on a scale of shows tk 
curve of 2 fathoms depth at low water from the inside; exterior » 
depths of 7, 8, and 11 feet, and beyond breakers are rioted from shot 
to shore. 

On the inside the channel, as shown on the map, of 2 fathoms or mom 
in depth, leading to the river, is from 100 to 200 yards in width. Abosr 
midway between the ends of tb© channel the 2-fathoms curves are 

a length of one-fourth of a mile, on which are only lO and 11 
At other places in the channel are 4 and 5 fathom sonnf 
At its head, where the channel joins the bay, or properly speak 
wide 

three-fourths of a mile beyond the head, 
that his soundings in the bay gave a minimus 
water, with no considerable extent of deeps 
water. He further notes that at extreme low water an extensive sao 4 
bar is exposed in the middle of the bay, and that tidal currents of 6t» 

7 miles per hour flow through the narrow channel connecting the baj 
and ocean. His soundings in the channel agree with those on the Coatf 
Survey map. The bottom is sand and mud, except on the shore oppa 

end, of the peninsula, where a small ledge of rock f» 















A second Coast Survey map, 1875, scale of l: .I believe, also not 

yet published, shows 6 feet curves of depth extending from shore ill# 
shore at the sea bar, and breakers are marked over its whole exteat 
The least distance between the outer and inner 1-fathom curves is aboil 
225 feet. The soundings are not given on the map ; probably there ii 
less than 6 feet in the bar channel. The map includes the wide rwcfe 
of river near its mouth, one called the bay. It shows a channel ne»r 
the south shore and a cut-off around a sand-bank, both of equal or lea 
width, to the narrow arm connecting this reach with the sea. An ex- 
ive mud flat, bare at low water, is marked on the north side of tin 






An engineer 

, for 

letter of tin 
ougress, fra 

session. It appears from this report that the people of the Nehalea 
vicinity desired an official chart of the sea entrance, “showing course 
or courses of the channel, its breadth, and the depth of the water therein 
at high and low water, also the depth and character of the water on 
each side of the channel, and that such chart shall embrace the waten 
contiguous to the entrance outside and inside, as far as is customary for 
the Government to make such surveys and maps;” and that the chart 
w as wanted so that mariners and others w ho may wish to visit the river 
can have the necessary information ; in other words, a chart for sailing 
purposes, instead of an examination with a view to a navigation im¬ 
provement. 

It further appears that the postponement of the examination wm 
made in expectation that the required information would be duly sup¬ 
plied in the course of the progress ot the Coast Survey. 
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Enough is known of the Nehaleo bar to conclude that it is too shoal 
for easy crossings by the smaller class of coasters. Works of contrac¬ 
tion would probably give a channel of required depth and stability for 
these vessels. But it does not appear to me that the least cost of im¬ 
provement works is warranted by the traffic of the region in its present 
state of development. I have to report, therefore, that the entrance to 
Nehalem Bay and River is not now worthy of Improvement. 

An extract of a report of au examination of the lower Nehalem region 
by Assistant Engineer East rick is appended, and also a description of 
a late trip down the Nehalem River by Mr. J. L. Barnard, esq., of Port¬ 
land, Oregon, who is interested in a project to establish a saw-mill on 
Nehalem Bay, and who made the trip to examine the timber of the 




OF 




servant 



REPORT OF MR. 






iTATES Engineer Office, 
Portland , Oreg. t October 11, 1864. 

Sir : I have the honor to submit the following report of the examination of the 
lower part of the Nehalem River and the entrance thereto, made in compliance with 
your instructions: ' 

* * II * • II * * 

The entire valley of the Nehalem and of its tributaries is inclosed by mountain slopes, 
at the basis of which generally are to 'lb© found areas of varying width of bench or 
bottom land, some of which is occupied by settlers. 

Where the river passes through the coast-range the valley is narrowed by the hills 
coming close to the river, thus separating the upper and lower settled districts. This 
confined reach of the river is estimated to be about 20 miles in length. Through it 
there are no facilities for travel except that afforded by a rnde trail over which horses 
can be taken with difficulty. The upper district is accessible from Saint Helen's, West- 

S ort, and Astoria, on the Columbia River, and from Forest Grove, on the Oregon and 
aliiornia Railroad, by roads and trails over the intervening mountains. The lower 
district is only accessible at present from the north by means of two trails from Seaside, 
on the south end of Clatsop Beach, and from Tillamook Bay, on the south, by the ocean 
beach. Wherever the trails leave the beach they enter the mountains, where they are 
steep and very undulating, passing over high elevations, and during the rainy season 
are almost impassible by horsemen. 

My personal examination extended only to that part of the lower district in the im- 
vicinity of Nehalem Bay and the entrance to it from the ocean, 
lower district there are at present forty-one families and an agj 

industries followed are farming on 

of getting products 

limit ibe production of the country. During the season just 
sent out from the district 10,000 to 12,000 pounds of butter in kegs and 300 bead of cat¬ 
tle, The butter has been taken to Tillatnook Bay by teams on the'saud-heach, and 
thence by boat to the steamboat landing at Hobsonvilie. The cattle were driven out 
over the trail to Seaside, and thence to Astoria. This district is capable of supporting 
a largely increased population whenever more convenient channels to market are 
opened. 

The tidal compartment of the river traverses a flat valle}* of bottom land and tide- 
marsh varyiug in width from one-fourth mil© to one and one-half miles. But a small 
part of the available agricultural land is at present cleared and under cultivation. 
The flanking hills are generally quite precipitous, and, with the exception of an oc¬ 
casional bald area, are generally heavily timbered. 

To the north of Nehalem Bay, as far as the foot of Necamey Mountain, which is about 
3 miles distant, the country is hilly and the soil sandy; a large extent of this is prai¬ 
rie land, and used principally for grazing. Necarney Mountain is a very high ridge 
with very precipitous slopes extending inland from the ocean. 
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The western and southern slopes are barren of t rees. Around the flank of the 
tin the trail to Seaside passes, reaching a maximum elevation of about 850 feet jilwii 
the sea. This ridge terminates on the ocean in a high vertical bluff. On the ooc3 
side of the bay the slopes of the hills terminate close to the water. The hill* at 
steep and high and heavily covered with timber. This continues down the left bau 
of the channel, connecting the bay with the ocean. To the west of Nehaleiiii Bay ha 
a heavily rolling, barren, sandy plateau. To the south of this plateau extends tk 
low, sandy peninsula over 2 miles long, separating the lower arm of the bay from ht 
Pacific Ocean. This peninsula is bare of soil or vegetation. 

# # # ir « # 

On the uplands adjoining the upper part of the river are found large areas of last 
heavily timbered with fir and some hemlock, and on the lower lands and hottest 
spruce, alder, and cedar of excellent quality is found. 

The first run of salmon enters the river in Jnly and continues until the close of Sep 
tember. This fish is an excellent one for canning or salting, and averages 30 ponoi 
in weight. The second run commences at the close of the first run and continaa 
from six weeks to two months. They are known as the u silversides,” are ve.rj pka- 

15 pounds. They are valuable chiefly for salting. Tk 
chum salmon,” is an inferior fish, not suitable for canning 





It is also reported that limestone in considerable quantity is found in this district 
For some years past a number of parties have had their attention called to tk« 
river with a view to the establishment of saw-mills and fisheries, but have been de¬ 
terred from investing in these enterprises for want of reliable information as to the 
bar at the entrance, 

II # 

respectful ., . 

Philip G. Eabtwick, 

Assistant Engineer. 

Capfc. Cmas. K. Powell, 

Corps of Engineers, U. 8 . A. 




REPORT OP MR. J 


» 


BARNARD. 


Portland, Oreo., October 10, 1884. 

Eight or nine miles up the coast from Garabaldi, in Tillamook County, there emp¬ 
ties into the Pacific Ocean a beautiful river called the Ntshalem, draining the country 
for more than 100 miles in length, running through three counties, and very circnitca 
in its course, as oue can imagine when they learn that the source is only about IS 
miles distant from its mouth. On this river are three settlements. 

Leaving Portland, and proceeding clown the river Columbia as far as Saint 
we found 
miles 
has a 
ri ver. 
pitch from 







Browse’s Mill, about 
the upper 

have taken up farms 
feet wide, and procuring 




of Nehalem, we proceeded to make the first trip ever made by white men from the up 
per Nehalem to the ocean, and on our way passed beautiful timber of fir, spruce, hem¬ 
lock, and cedar, and occasionally clearings where the settlers were making homes for 
themselves. 

On the second day we cauie to the middle settlement, where the three Fish Hawk 
Rivers empty into the Nehalem. Here we found some good farming lands. On the 
morning of the third day, as we were paddling down the river, we landed on the right 
bank in search of game, and scarcely had the first man landed before we heard the 
crack of a rifle, repeated time and again, and looking down the river we could see 
a band of elk, about thirty in number, trotting through the brush alonj the river bank. 
From this point we soon passed the military trail cut from Fdrest Grove to A stuns, 
which was formerly used, but now abandoned. Here the cedar timber belt commences, 
the best of which is found high up on the mountain tildes. The banks of the river 
are abrupt and rocky, the uiouutains in many places coming: down to the river banks, 
down which the timber can be easily rolled iuto the river. 

Prom the middle settlement to the commencement of the lower settlement, whiei 
is about 15 or 20 miles from the mouth of the river, this country is au unsurveyed wil- 


















































































































APPENDIX 8 8 -REPORT OP CAPTAIN POWELL. 2413 


<Umms oi" timber, not a person to be seen except nn occasional liantei*or trapper. Here 
we met two Indiana making a fish-trap to catch salmon, who, speaking to me in Chi¬ 
nook, asked where we came from. When I answered from the upper Nehalem, they 
said, “ Yon never came down in that boat.” They wouldn’t believe It, ms only canoe® 
had ever com® over the falls. On the fourth day, in the afternoon, tired and hungry, 
we found a comfortable house close to the river, occupied by Alfred Deane and bis 
good wife, who entertained us hospitably. Half a mile from this place a bend in thq 
river brought ns into the Nehalem River, at the junction of the North and South 
Forks, a beautiful stream, 600 feet wide and quite deep. 

We were now in the lower settlement, among 1 the hill farms and tide lands, for this 
is practically a stock-raising and dairying section of country, with immense tracts of 
timber, at this point chiefly spruce, hemlock, and fir, with some cedar. Game is very 
abundant—elk, bear, panthers, &c. The river is full of immense salmon in August 
and September, averaging 35 pounds, and one caught while I was there weighed @5 


pounds. 

There are no roads in 








one is 





boats or canoes. 
Clatsop, traveled 
houses are built < 
ing, fishing, trap] 











II 








riAiTHf 






preaching—very rarely. As soon as communication with the outside world is opened 
great changes will take place in these respeots, and a better class of settlers avail 
themselves of the rich soil unoccupied and a very beautiful climate close by the sea. 

Four miles from this settlement the river widens into a bay, and there we find a 
beautiful mill-site, with timber to the water’s edge, and water 30 feet deep 16 feet 


from the shore. 


The object had in view in taking this t ip was to personally ascertain some knowledge 
of the resources of this country drained by the Nehalem River, and we paid partich. 

lar attention to the bed of the river and its banks, for logging purposes. I found only 

one piece of slab-wood lodged in the bed of the river from Browse’s Mill to tide-water, 
with on© lodgment of drift-wood on top of a rock about 20 feet high in the middle of 
the river, left there during some freshet, showing that it m a beautiful stream to run 
logs down, for 100 miles or more, to tide-water, furnishing an almost inexhaustible 
supply of timber. There are deposits of coal 3 miles from tide-water. 

With an expenditure of a little energy mud money this would be a splendid dairy 
section, being on the coast. From the tide lands immense quantities of hay and grain 
could be produced, but before they can be utilized the bar at the mouth of the river 
should be surveyed and buoyed, as there is plenty of water to admit vessels drawing 
16 feet. The channel is narrow but deefy ; the bar, nine months in the year, compara¬ 
tively smooth, not being as rough as the Tillamook Bar. 

J. L. Barnard. 
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Engineer Office, 

1, Oreg.j October 28,1884 


Sir : I have the honor to forward the appended report of Assistant 
Engineer P. G. Eastwick, on a preliminary examination of Olympia Har¬ 
bor, Washington Territory. I am informed about this harbor, and I 
concur in Mr. Eastwick’s report that it is worthy of improvement. The 
following estimate of cost for a survey is submitted: 


FIELD WORK. 


One assistant engineer, fjj month, at $175..... $145 83 

Two aids, J$ month, at $90 each........... 150 ©0 

On© recorder, JjJ month,at $60 .................•. 50 00 

Four labor rs § | month, at $50 each_.................................. 133 33 

Two rod men, §| month, at $50 each... 66 67 

One leadsman, §§ month, at $60..-......______ 40 00 
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Traveling expenses, 3 men to and from Olympia, at $16 eaoh 

Tools and, material.. .... 

Hire of boat -... .._..................................... 


$48 <11 
75 ti 
as i» 


OFFICE WORK* 


One assistant engineer, 1 month 
Materials ........ 


• m m m m m m m * m 


m m m 


m m m m m m m • • 


Add 10 per cent, for contingencies 


• m m m m m m m m m m • m m 


m m m 


• • • ■ » m m m m m 


m m m m *& m> m 


m m m 


m m m 


m m 9 m mm mm mm m <m> mm mm 


175 II 


• • • • 


933 111 
93 V 


1, 027 Cl 


Very respectfully, your obedient servant, 

Chas. F. Powell, 

Captain of Engineers. 

The Chief of Engineers, U. 8. A. 


RKPORT OF PHILIP 



« 


States Engineer Offick, 
Portland , OregOctober 27, 1884. 


The town of Olympia is si tuated near the head of Budd’s Inlet. Between the lower 
wharves of the town and the low-water line of the inlet there is a distance of over 
three-quarters of a mile which at low water is a bare mud-flat. Through this axes 

number of crooked channels, the deepest of which shoals to less than 3 feet at low.water. 

Owing to t#li© windings of the channels and their shoalnes^, none but the smallest 
steamers can ascend to the town at low tide. Those drawing 2^ feet and upwards 
are very frequently compelled to remain helow the town, until the tide rises— much to 
the discomfort of passengers and the detriment of the trade. 

The town of Tumwater, at the head of the inlet and abont 2 miles above Olympia, 
in accessi lile by steamers of 1 iglit drangh it; onotty when tHi e wa,lor is above half-HIde v and 
as there la no regular lines of steamers running there, and no occasion for them, tihrn 
is no need of an extension of any harbor improvements from Olympia to that point 
at present. The limited business which is now doue by water with the town of Tun- 
water finds adequate facilities with the present condition of channel. 

An inspection of the Coast Survey chart of 1876 Bbows an extent of mud-flat of 
three-quarters of a mile to the low-tide line, and a further distance of three-eighths of 
a mile to the 6 -foot curve of depth at low water. 

It appears quite desirable that a channel of 6 feet depth at low water should be 
provided, so that ordinary light-draught vessels navigating the sound may at all tima 
reach the wharves at Olympia, and that, the existing deeper parts of the channel which 
are now to he found at the wharves on the west side of the town be enlarged and, if 
necessary, deepened so as to form a basin to accommodate deeper dranght vessels which 
may be brought over the mud-flats at high tide, 

A project for 
fter a 



need 



its cost can 
ent 



B* w W 

The total business done with Olympia by the regular lines of steamers terminating 
for the year ending September 30, 1884, is estimated as follows: 


Number of passengers 
Tons of merchandise , 


m m m 


»' m m w 


.... JIL 0111 

. 8,50® 

Other steamers making occasional trips to the town add to tliese amonnts quantitato 
which cannot be reliably estimated. Among the exports of merohaadiae byateunen 
are hides, wool, furniture, sash, doors, and hops. 

The population of Olympia is estimated at abont 2,500. It is the capital of the 
Territory unci the county seat of Thurston County. Its principal support is derived 
from the trad© which it receive® from th© interior farming oountry and from points 
on Puget Sound. 

The Olympia and jChehalia Valley Railroad, a narrow-gang© railroad, 14 miles long, 
traversing a good farming country, connects the town with the Northern Pacific 
Railroad at Tenino. Three other railroads, used exclusively for the transportation of 
saw-logs terminate on the inlet above Olympia. About 17,0(H),§19# feet oil* logs were 
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brought down during the last twelve months over these roads. Those logs are made 
up into booms at Olympia and towed do urn the sound. 

'The town of Turn water has in population of about 300. It is situated on the Des 
Chutes River where it empties into Build's Inlet. The falls of the Des Chutes are 
located here. They have a fall of 82 feet, and at low water in the river the volume of 
water passing over the falls is eetimated at 8,000 cubic feet per minute. This water. 

S ower is used to'drive the machinery of three grist-mills, two saw-mills, two sash and 
oor factories, and one tannery. The present capacity of the gp-ist-mills is about 200 
barrels flour and 40 tons mill-feed daily, and that of the saw-mills 35,000)' .feet. B. M., 
daily. These manufactures are used at Olympia and in the interior, but little being 
at present shipped by water. 

Connecting the town of Olympia and the west shore of Bndd’s Inlet is a pile bridge 

three. eighths of a mile Icing. A pivot-span has been placed at the east channel, hav. 

ing ii clear opening of 36 feet on one Bide of the pi vot-pier. The decay of the timbers 
of the p ier has caused the bridge to settle, an d i t i s w it.li d i ffl cu l tv tin at i t can be 
opened or closed. The pier is in such an unsafe condition that it is liable at any 
time to fall over against a passing vessel when the bridge is open. In its present 

bridge is a serious impediment to the navigation 

opening is to pass tow-boats with their booms of io£8. me uriuge was 
built many years ago by funds raised by the inhabitants of Olympia, aud subsequently 
turned over to the care of the town authorities, who are supposed to keep it in repair 
and attend the draw, but which they neglect to do properly. 

A county bridge across the head of Bndd's Inlet at the town of Tumwater, 

1,600 feet long, is built upon piles. It has a draw-opening of 40 feet in width, 
bridge is now considered unsafe for the passage of teamB, aud its use has been 
doned except for foot passengers. The county authorities have do one stationed at 
the draw to open and close it, this work being left to those who desire to pass tbrongh. 
The result iB that it seriously interferes with the free movement of log-booms, and in 
its present condition can be called a serious impediment to the navigation of the up¬ 
per part of Budd's Inlet. 

Very respectfully, your obedient servant, 

Philip G. Eastwick, 

Jssiatant Engimmr, 

To Capt. Chas. F. Powell, 

Corps of Engineers, 





SURVEY OF OLYMPIA HARBOR 



have the honor 




United States Engineer Office, 

Portland , Oreg., January 31, 1885, 

submit the following report of a survey 
ton Territory, as provided for in 







Olympia, the capital of Washington Territory, is situated at the head 
of Bndd’s Iplet, upon both sides of it, but principally upon the eastern. 
The inlet at Olympia is abont three-eighths of a mile wide, and at low 
tide consists only of a mud-flat, through which are a number of narrow 
and tortuous channels with a depth of water of less than 2 feet. Low- 
water mark is at a distance of about 4,000 feet from the lower wharves 
of the town, and, owing to the shallow and tortuous mitnre of the chan¬ 
nels referred to above, boats of even the lightest draught are comp Hi 
to 'remain below the town until the tide rises. 

The plan© of reference being extreme low water, higher low water is 
from 9 feet to 11 feet, anti higher high water from 18 feet to 20 feet above 
that plane. 


* Tracing omitted. 
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The flat is composed of a blue silt overlaid to the depth of a fool * 
more with a hard crust containing gravel, marine shells, &c. 

JlPiles are attacked by the Teredo navalis to a certain extent, bat m 
go largely as at other Puget Sound points. - 

Budd’s Inlet extends about 2 miles beyond Olympia to Turn water, c 
the mouth of the Des Chutes River. It is navigable to this point finr 
only the lightest-draught steamers and only at high tide. No improve 
meut should be extended, to that point at present; but the existence <rf 
a fall of 82 feet in the Des Chutes River at Tumwater, furnishing i 
large water power for present and future manufactures, and also tk 
position of the Olympia and Chehalis Valley Railroad on the west si* 
of the Inlet, furuishiug a means of transportation of these manufacture 
to the steamboat wharves, are points to be considered in the locatka 

improvement. 

town of Olympia with the west side of the Inlet acd 

pile bridge. 

in jaoa, wit-n a draw opening of 40 feet upon the Olympia side. 
This bridge has acted as an obstruction to the free outflow of the ett 
tide, and the presence of the draw opening on the eastern end has dram 

currents in that direction, deflecting them somewhat from their 
course down the western shore of the inlet, and causing a slight 
scour under the draw span and in front of the steamboat wharf. Then 
is no navigation above this bridge, and the draw is said not to have hm 
opened for several years. Some rafting and booming of logs and lunate 
has been done between Olympia and the mills at Tumwater. 

PROPOSED WORKS OF IMPROVEMENT. 






a depth of 8 feet below extreme low water, of a 
100 feet, and with side slopes of one vertical m 
two horizontal. This cut is proposed upon the line aft, near the westen 

side of the inlet, and from the 8-foot curve to a point on the pile bridge 
near the railroad depot, following the line of the natural flow of tk 
ebb tide. 

At the head of this cut, to dredge a basin 400 feet long, with a widfl 
of 400 feet, to a depth at extreme low water of 8 feet. 

toi 

_ water 

or less, above low water. Tk 



cubic yards dredging, 

,nd brush 


at 40 cents 

feet of stone and brush dam at |7 per 
Engineering and contingencies, 10 percent 




• m 


m m m 


• • m m 


m «* m 


Total 


m m 


m m m m 


• m • 


•m m m • 


13 .0 
147, III 


The estimates for excavation are upon the assumption that all the 
material in the cut would have to be dredged. It is thought that with 
a free opening in the pile bridge at the head of the cut the correct, 
properly directed by the dam, would assist materially after the top hard 
crust had been removed. The reasous for the selection of the western 
side of the inlet as the position of the proposed cut are as follows: 

A direct route from the bridge to deep water, following the line of the 
deeper pockets and of the natural flow of water from the Dm Chutes 
River and from ebb tides. 

Better means of keeping open a dredged channel on this line thaa 
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any other "by directing the flow of these currents by a short wing-darn 
as proposed. 

A direct communication with Tumwator and the Chehalis Valley, the 
sources of present and future manufactures and agricultural products 
for export. Olympia freights, being chiefly of supplies for local use, 
would be but slightly inconvenienced by the increased haul of less than 
half a mile. 

The proposed cut is on the line that should be occupied by a channel 
for deep-sea vessels, should such an improvement be decided upon in 
the future. The citizens of Olympia desire such a channel; but the ex¬ 
pense of such an improvement would not at present be justified. 

Should the above plan of improvement be adopted, certain changes 
would have to be made in the pile bridge so often referred to, looking 
as free an opening of 400 feet as is possible at the head of the cut. 

to the interest taken in 




town 



First Lieut . of Engineers . 


To 



the Chief of Engineers, U. S. 
(Through Lieut. Col. G. H. Mendel! 
ing Engineer. 

[First indorsement.] 



of Engini 


Su 



3 Engineer Office, 

San Francisco , 0W., March 10,1885. 

Respectfully forwarded approved. 

G. H. Menbbll, 
Lieut Col., Corps of Engineers . 


SS 



This river, some 80 miles long, with several small tributaries, empties 
into Puget Sound, at the head of Commencement Bay and near the 
city of Tacoma. The upper section of the river is a mountain stream. 
The lower section, 14£ miles long, is in part a tidal slough. 

Beyond the reach of the tide for 12£ miles, to Moore’s farm, which 
marks the division between th© upper and lower sections, the river is 
from 100 to 200 feet wide, and not less than 36 inches deep at low 
water. The obstructions in this part consist of snags and drift. 

The rive has a delta mouth, at which the mean rise of tide is about 
15 feet. On th© tidal portion there -are shoals with only a» few indties 
depth at low water. 

An instrumental exar nation of flue river was made in 1875, for com- 
pi a with the act of March 3 of that yeiir. e >orts thereof with 

152 ENG 
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mips were submitted by Majors Michler and Wilson, Corps of Rnp 
Deers, and are published on pages §41 and 669 of the Report of tie Cte 
of Engineers, 1876, 

This examination was required to be made from the mines of the Pip- 
all np c tl-fields to the mouth of the river. The i tines are bi d e 17 m a 
above Moore’s farm. 

Both reports of the examination of 1876 stated to the effect thattb 
upper section could not be made navigable without undue expose, 
Major Wilson submitted a project for improving the lower section. Hb 
plan consisted of snagging work on the part above tide, and of bn 

scraping and contraction of water.way by cut.off dams on the tidri 

reach. The estimated cost of plant and its operation for six month 
and of 700 feet of dams, was 111.1,836. His clam were to close thecas 


Assistant Engineer 1 
conferred with many 


During the present month Assistant Engineer P. G. Eastwick visitel 
T^ma^and Puyallup and (M^nferwd with manj of the citiiens inte- 

into the need of improving the river. I had also previously examini 
the lower part of the river, especially with reference to some oontm 
plated private harbour facilities at the mouth. 

Since 1876 the Ndlthern Pacific Railroad Company has constroetei 

a railroad connecting the Puyallup coal.fields with tide-water atT* 

coma. This road descends from the coal-fields, by the valley of tfc 
South Prairie Creek, to a point about 7 miles above Moore’s, and thcM 
follows down the Puyallup Valley. A branch to this road was latdj 
built from the mouth of Stuck River, near Moore’s farm to Seattle,ari 

crossing the Puyallup.—these two roads thus forming an extensioa if 

the main line of the Northern Pacific from Tacoma to.Seattle. 

The railroad bridge and a county wagon-road bridge, spanning tie 
river about ;2| miles below Moore’s, arcs both low and without dran 
The county bridge is located just above the * town of Puyallup, lii 
structures would be Obstacles to navigation. The measure of the ned 
for the improvement of the lower section of the river is different n# 
from what it was at the time of the examination in 1876. 

Formerly the chaunels of communication were only those affordd 
by the county roads, which, at all times insufficient, were, during tb 
rainy season, unav.ailable. The opening of the lower section of tkt 

prosperity of the valley. The completion of the railroad through tli* 
valley has furnished the facilities which, at that time, were oonsideiri 

The valley has, however, shared in the general progress of the county 
the population has largely increased, and the area of land under culti¬ 
vation been greatly extended. 

Except coal mining, whose product could not be shipped by the riwi; 

the principal industry of the valley is hop.growing. An estimate if 

the area under cultivation this season places it at 1,164 acres, yields# 
about one ton per acre. Hay, potatoes, and other farm products «® 
raised in considerable quantities. 

Railroads would probably continue to transport the greater part if 

the hops, even if the river were nav.igated, as the product is generally 

shipped East by rail, and no saving in freightage would occur by de¬ 
livery on the cars at Tacoma, over adjaceut towns, m Puyallup. 

A part of the product, however, which is sent to San Francisco woaM 
have more of a competitive transportation than now exists if river ■»«* 
gallon were available, and also independent wharfage at Taooma. 
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But the special need of river navigation is a cheaper transportation 
of ordinary fhrm prod nets to the places of local demand and of return 
store supplies. These places are Tacoma and various mill towns and 
logging camps on Puget Sound mind its tributaries. The farm products 
will not bear the cost of reshipment at Tacoma in addition to the rail 
charge of $2.60 per ton from Payallnp, as stated by valley shippers* 
With increased facilities for getting these articles to market their pro¬ 
duction would be greatly increased. 

The river, which in 1875 was completely blocked by three drift jams 
between Moore’s and the leach of tide, has been partly opened by private 
work, to permit the passage of canoes. The hop cnltnre has caused a 
large annual temporary influx of Indian hop pickers to the valley, wlio 
now go np and down the river in large sized canoes. 

The amount of this private snagging work bears but a small ratio to 









snagging operations, as 
survey is not necessary. 

of the work wonld probably be the same as for each 
rivers, Skagit, Steilaqnamish, Nootsack, Snohomish 
Snoqnalmie, viz, $3,000 annually. 

The Government has entered upon an improvement of these streams 
consisting of snagging and moderate bar scraping. The Puyallup Hirer 
work could readily be included under an increased appropriation for 
the other rivers. 

Since a large rise of tide occurs twice daily at and near the delta, it 
does not appear necessary for the present to attempt a deepening off 
the channel for low-tide navigation. I judge that such improvement 
would require considerable dredging in addition to channel contract 
tion. 

The harbor facilities contemplated by a local improvement corpora^ 
tion subordinate to the Northern Pacific Bail road consist, among other 
things, in closing the west mouth at its head and in dredging the fiat 
advance of this channel for a capacious ship basin. 

The closing of either mouth would be conducive to deeper water in 
the other. The examination of 1875 showed that the east mouth carried 
two-thirds of the river’s volume. The project based on that examination 
provided, however, for retaining the west channel, 

I judge, that it was more convenient to the Tacoma water front 

channel, and the peninsula between 
two channels, now belong to the improvement compauy. Under these 
circurostauces which monopolizes the adjacent wharfage aud makes 
necessary wagon and rail crossings around the head of the intended 
ship basin, it appears that the reasons for keeping open the west chan¬ 
nel do not muy longer obtain. 

With present information I should select the east channel for then 
navigable month, and therefore conclude that the wharfage ot tractions 
would not interfere with the present recommended nor future river im¬ 
provement. 

Very respectfully, your obedient servant, 

OHAS. F. POWELIi, 

Captain of Engintero* 

The Chief of Engineers, U. 8 . A. 
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PBELIMMABY EXAMINATION OF WILLAPAH B1VEB* WASHINGTON t& 

BITOBY. 

United States Engineeb Office, 

Portland , OregOctober 21 , 1884. 

Sib: I have the honor to submit the following report of a preHmins? 
examination of the Willapah River, W.ashington Territory. 

This river is the main stream of a number of small tributaries r 
Shoalwater Bay a long, narrow arm of the sea, whose entrance i*S 
miles north of the mouth of the Columbia River. 

The Willapah is naturally divided into two parts, the tidal compel I 
mentand the upper river. The division, some 17 miles above the mowi 
is marked by a ledge of soft rock occupying the bed of the river hr 
about 150 feet, and causing a fall at low water of about 2 feet. Extras 
high tides back over the falls for 1 mile or 2 miles. 

South Bend, the principal place of the region, is a lumber town, 2 cr 
3 mites above the month, whose monthly shipment averages 1 , 000,01 
feet, and which is sent to San Francisco in vessels drawing as muck a 
15 feet. 

Woodard’s Landing, the second place of importance in the region, i 
some 10 miles above South Bend. On this section of the tidal portiot 
the ebb and flow are not materially obstructed. The main rise of tide 
is about 8 feet. The river is wide and passes in a winding course through 

wide valley of low bottom and tide land. The depths are genenQt 
^good; three bars have channels of 7 feet at low water; the uppermotf 
tiiiiir is of soft clay rock, and about 300 feet across; the other bars an 
4 >f sand, and 800 to 000 feet long. 

The South Bend vessels could readily go to Woodard’s at high tilt 
if v&q aired;; the fe «r snags fo u nd i n the reach offer n o iini aterial o bstw 
* m ^ ^ 

At Woodard’s Landing are two stores, two hotels, and a warehoo*- 

Existing business is that sustained principally by.the logging industry 

<rf the upper river. 

A crib pier has been built in the middle of the river, opposite tb 
landing, for securing saw-logs, which are here made into rafts miiuicl to 



country. 

Above Woodard’s Landing the stream is crooked, and the bends art 

abrupt. Wilson’s Landing, where there is a small warehouse, is 3* 
miles from.W.oodard’s. Mallis’s Landing, where there is another ware¬ 

house, is nearly 2 miles further. 

Between Woodard’s and Wilson’s the river is 150 to 200 feet wi& 


The banks are still low, and much of the adjacent land is bottom 
About fifty snags were counted iu this short reach. Their removal 
would give navigation at all stages for vessels drawing 6 feet. 

Between Wilson’s and Mallis’s the river is generally from 100 to 19 
feet wide, but it narrows in some places to 75 feet. The bottom is ©• 
sand and fin© gravel. The channel at its shoalest bars is 20 indies deif 
Two hundred snags and pieces of lodged drift nearly block the chatm 
Steamers have been nearly half way up this reach when stopped Iff 
sliar s Were these removed the stream would here be navigable at half 
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;ide for light-draught river craft, and at ordinary high tide for thin 
iteamers plying cm the bay and lower riv«»r. 

These at present are the following: 

Feet dr nht* 


itontesaDo (stem-wheel) ... 2^ 

kmth Bend (more w-tng) .-.... - .. 6 

favorite (screw)............................ 5 

Elnnter (screw-tug) ...................._................................... 

Barfield (screw)........ 5. 


Above Mallis’s Landing the short reach of the river of three.fourths 

of a mile to the falls has at low water the character of a rapidly foiling 1 
mountain stream. It is narrow and crooked and much clogged by drift 

and snags. Navigation here will be possible only by light.draught 

steamers at high water and after the removal of the drift and snags. 

The bottom and tide lands are sparingly settled. Much 
land, is natural prairie. It produces large crops of hay and roots, but. 





and ri 








with a moderate 
variously estimated at 

owing to its many windings, the valley through which it passes 
does not much exceed half that length. It is not navigable at low stags 
by steamers or rafts, but it is of sufficient size and depth for driving 
logs. Bat one material impediment to this is reported, viz, at Rocky 
Ford, about 15 to 20 miles above the head of tide; it is of trap rock, 

quarter of a mile long, and where the stream is too shoal, ex* 
cept on a rise, for floating logs. 

valley of the upper river is from one-half mile to If miles wide, 
with gently-rising hills. It is thinly settled for a distance of about 
20 miles above Wilson’s, Landing. The population is estimated at 
about 300. The valley is inclosed by high ridges, making access to 
and from it difficult by any route other than that of the valley of the 
river and in the direction of the sea. Two trails connect the upper part 
of the valley with the Upper Ohehalis and with the Pacific Division of 
the Northern Pacific Railroad. These trails are rough and hilly and 
not much nsed. Adjoining hills are reported to be well covered with 
excellent fir timber. Cedar of good quality is found on the lower lands 
and on the bottoms. Many logging camps are scattered along the river 
and its tributaries, and from them about 12,000,000 feet of logs are an* 

driven to supply the saw-mill at South Bend. 

the upper valley are at present very limited 

loggin 










The valley throughout is well adapted to grazing and dairying. It 
is not an agricultural region, although the small valleys and great ex¬ 
tent of tide-land, with reclamation, are capable of high cultivation*. 
Timber and range consti tute the present principal value of land. 

The lower district has as good an outlet by the river as can be fur* 
nished. 

The removal of the bars below Woodard’s Landing is not now nec¬ 
essary, nor will it be until the population and industries of the upper 
country are largely increased. 

The inhabitants of the upper district at present: make connection 
with the navigable portion of the river at Woodard’s Landing. To den* 
this they.cross a high ridge on the right bank of the river next below 
Wilson’s Landing, and those on the left bank must ford the river. 
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More convenient points to connect with the river are at Wilson’s Ltd 
ing, on the right bank, and at Mallis’s on the left. Between these poial 
and Woodard’s Landing the river should be improved by the remonl 
of snags and drift. This would afford an unobstructed channel fa 
the steamers now navigating the waters of Shoalwater Bay at all tins 
to Wilson’s Landing and at high water to Mallis’s Landing. 

I have to report that the Wiilapah River, below the uppermost lad 
ing (Mallis’s), is worthy of improvement to the extent of snagging wot 
and that a survey is not necessary. 

About two hundred and sixty snags and pieces of lodge drift w« 
couuted during the examination. The contract price for the remonl 

of such obstructions on the Cowlitz River,.Washington, is 15 apim 

Estimating on this price, and allowing $200 for inspection and other ex¬ 
pense of the contract, the cost of the improvement recommended i 
$1,500. This is intended to cover one good snag clearing of the Ikiiit 


river 

Before 





craft « 


again 

required for the 
A survey will then be necessary, 
based thereon will probably include amrari 
not assured of the need at the present ti* 




The Chief 


obedient servant, 

Chas. F. Powkix, 

Captain of JSngtnem. 

Engineers, IT. 
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PROVEMENT 
OREGON AND 







WILLAMETTE 
CASCADES 
COLUMBIA, SNAKE 
TERRITORY 




ABOVE PORTLAND, 

COLUMBIA RIVE R- 

COWLITZ RIVERS, 
LOWER CLEARWATER 




&BPORT OF MAJOR W. A. JONE8, CORPS OF ENGINEERS, OFFICER IN 

CHARGE, FOR THE FISCAL YEAR ENDING JUNE 30, 1885,. WITH . OTHER 

DOCUMENTS RE LATINO TO TEE WORKS. 


« 




1. Upper Willamette River, Oregon. 
t„ Columbia River at the Cascades, 

3 Upper Col in mbia and IBii ake ri vers 

Oregon and Washington Territory. 


4. Cowlitz River, Washington Territory. 
!!;>, Lower Clearwater River, Idaho. 


EXAMINATIONS AND SURVEYS. 
« 


6. Snake River between Lewiston and 

mouth of Bois6 River, Idaho. 

7. Cosur d’Alene Lake and River, Idaho;* 

Saint Joseph’s River, Idaho. 


8. Lewis River, Washington Territory. 

9. Columbia River above mouth of Snake 

River, Washington Territory. 

10. Upper Columbia and Snake rivers. 


United States Engineer 










Sir : I have the honor to transmit herewith my annual r 
the works for river improvement in my charge for the fiscal 
ing June 30, I 

At the beginning of the fiscal year all these works were in charge of 
Capt. Charles F. Powell, Corps of Engineers. 



COMMERCIAL STATISTICS 


The commerce of all the region in which these works lie centers in 
Portland Oreg. 

These rivers are in the collection district of Willamette, Portland, 
Oreg., is the nearest port of entry. The nearest light house and 
works of defense are at the mouth of the Columbia liiver. There are 
several military posts in the district. 
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AMOUHT OF REVENUE COLLECTED AT THE POET OF PORTLAND, OREGOH, DUKE 

THE DECADE ENDING JUSTE 30, 1885. 


1876 

1877 

1878 

1879 

1880 
1881 
1882 

1883 

1884 

1885 



m> m m * m m m m m m m m m m> m m m m m m m m mmmm mtmmmmm mm mmmm • • • • m • m m m m m m mmmrnmmmmmmwm 

m m m m * m m m m m mmmm ••<•••* m m m> m m m m m m • m m m m • m m m m m m m m m ««•• m m m m m m • m m m m • m m m> m> 

m m m m mmmm rnmmmmmmmmmmm <t» m m m m m » m «fl* m m • m m m m m m m m m m m m mmmm • at m • • • m m m m m m m « m m «■*> m 


0 at * mil «i • * m m m m m m m m m m m m m m m m m mmmm mmmm mmmm m m m m m m m m m m m m mmmm mm mmmm mm mm •mmmmm 
mmmm m m m m m m mmmm m <m m m m w mmmm m m m m m m mmmm m m m m m m • m • • m m m m m • • • m m m m m m m m **««»•« 


mmmm mmmm mmmm mmmmmm •mmmmm mmmmmm m m m m m m • m • m • • • •«•••• rnmmmmmmmmmmm m m m m m m 


85,317 • 
131,115*1 
Ml, 111 • 
97.441 i 
392,8919 
332,064 6 
387,75f II 

408^... IS 

189,481 It 


Total 


mmmm 


m m m m 





Total of Import* and oxportofor ton yam ending January I, 1885. 



Imports. 



1875..’76 

1876-’77 

1877 .’ll 

1878 .*711 

llill'l.’ll® 

1880 .’ll 

1881 .'*82 

1882.’Ill 

1883-’84 
1884.*86 


m *8, m, # 0 .(Hi m MO isi II* m * mmmm » • m m • * an • » m m m « m » m m * » m m » « m * « m m » m • • • m m m » » m m » • m m 


* » * » m m m a • * ■ • » m m • » * » * m m m » m m m t» » * » an • m m m « * « » • • * • m * • • • m * • » » • »■ m » a a » » * 
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$ 355,149 00 
888,476 00 
460,287 00 
890,440 00 
204,638 70 
566,021 00 
680,816 00 
678,851 00 
805,045 00 
477,778 00 


ipt, sal. ail it 

% Silt J«i » 
1,022,11IISII III 
S, Mil, 531« 
4,081,19# 

at * 1 , !■! • 

ll|, 111:, 51* • 

i„ 780, on * 

5,274, m S 
It llli, fill II 


Total... 


5,085,806 70 j M,801,8M• 
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Very respectfully, 



obedient servant, 

W. 


The Chief of Engineers, 




Major of Engineer*. 
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ligbt-draagfr 
miles on Long 
The plan consists 
and rock-blasting, 
ist $80,000, exclns 
amount appropria 


the i 
high up 

aggregate distance 
scraping, wing-dam 
present project was adopted in 187 
of about 12,000 per year for main 
to date for this project $74,000. 

Amount expended thereon to date is $69,930.03, of which about $22,W 
has been applied to construction and the remainder to maintenance. 
Operations during the year have been confined to maintenance by means 
of the snag-boat. 

After an expenditure of about $5,000 for this purpose it became 
known, that there would be no appropriation for the coming; year; hea«' 
the balance of the appropria tion was held in reserve, to put minor re¬ 
pairs on the snag-boat and do as much as possible in the maintenance 
of the channel for another season. 

The snag-boat Corvallis being about worn out, it is quite necessary 
that another should be built at once. The operations of the snag-bori 
are extremely economical 
build a thoroughly good < 


. 
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Operations were resumed by the snag-boat September 15 and con- 
tit u< until December 19, when she was laid up for the season. On 
the 13th of Juue she was again placed upon the river for another »m- 
»n , i:» work, after undergoing minor repairs. 

During the year she has removed 1,332 snags from various points 
along the river as follows: 


September 
October ... 
November 
D eember, 1-20. 


• • • 9 m • 


■ m 


June, 10-80 


Total... 




Month. 


1884. 



a a a * m m m m m m » m * • m m * • m oos m n* a m m » m » m • m m * « w » m » m m m m • « « ■ 


• m m * » * ft * i» m m « • * ah * » m ft » • « a » a m « a a a m • m a. * • a « * « * ■» li> * m • 


N amber 
removed*. 


m m> m m * m 


m m m m m m m 


m m 


m » m 


m a • m 


403 

888 

172 




1,882 


It is proposed to apply the appropriation asked for as follows 


Construction of new snag-boat_ 

Current operations for maintenance 
Rock removal and wing-dams .. 


• » « m 



Channel 


rn *» XHHH Hi m » m m m m » » m • • » • » » » * «• * * 

• m <»» « m m «.a * * » m ■« m m * m a m m • « » » 

• m • » • • » m * a m * » m m tn «* m m m m m m 


Total 


flu 

$28,000 
12,000 
7; 000 


47,<JfJ§ 


APPROPRIATIONS. 


Act 

Act 

Act 

Act 

Act 

Act 

Act 

Act 

Act 

Act 

Act 


March 3,1871 . 
March 3, 1873 .. 
June 23, 1874 .. 
March 3, 1875 .. 
August 14,1876 
August 18, 1878 
March 3, 1879 .. 
June 14,1880... 
March 3, 1881’.. 
August 2,1882.. 
July 5, 1884.... 


* 






«* «* • 
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• «»! « • « «» «» » 
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up ft! 


• • «i • * m 
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m ft! P 


m <« ft! 


*1 «!! • 


ft ft! 


» 111 



* 

» «< «*» • !!!! '!!!' ft! fti S* m ft* ft! ft!l «» '«* *» » '*»> «l ft* • «l I! ... |16,000 

....... 3,000 

ft! Si Si Him m m m • m m a hp • «*. »® » «» * up a <m ft* m m m 7,500 

9 r: ii 000 
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ill m Bi s* m ft* mb m m * b* ■» » • • ft a • * • ft» m « « • 20,000 

IQ noo 

«i • a bii m a m m a m m m a mi si m m m « m nil » m m bi* Ww 

III' BHi ftp rn MB' 'III ft! Bi S* SB • ft! Ill' BP III Hi SB «* • m m » si m * 000 

• • • • » m • «• «' a I* ft! m a • • * • • • s* • • m m Jill'I J* | 000 

• » m a «i m • a m a * • ft* «■» n» » a a a m m ft* m ■> ft* 5,000 

s* m up «! m s* • a m » m m m «• • m bi* mb hi m m m m • mb 10,000 

■ ■ • a ft* an «> « a a a a • • • m a « • m m m m m 145,500 



July 1, 1884, amount available 
Amount appropriated 


m m m 


on • at • m 



1884 


• m • K«ii 


• • * 


|o 

10,000 



July 1, 1885, amount expended daring fiscal year, exclusive 

outstanding liabilities July 1, 1884............ 

July 1 } 1885, outstanding liabilities.. 


10,000 




• si •• • m <m m m m 


. 930 57 
675 25 


July 1,1885, amount available 


m m m 


• * m m m m> m 


a * w » a 


6,605 82 
3,394 72 


f Amount (estimated) required for completion of existing project; 
Construction..... 

Snag-boat ......... ............ .. 

< Maintenance per year ........ ....... 


Amount that can be profitably expended in fiscal year ending June 30,1887 
Submitted in compliance with requirements of section 2 of river and 
harbor act# of 1866 and 1867, 


7,000 00 
28,000 00 
12,000 00 
47,000 00 
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IMPROVEMENT OF THE COLUMBIA RIVER AT THE CASCADES, OREM 

This is the name of the gorge through which the Columbia KiJ 
effects the passage of the Cascade Mountains. . 

It is an extraordinary position. It is the key point in the com mar 
strategy of the Pacific Northwest. With its waters freely open ton 
igation, and with railroads along either bank, the whole region lillh 
insured minimum freight rates, and there will result a developmentp 
population and material wealth such as is hard to realize. The grw 
part of the magnittceut country drained by the Columbia River is 
off from a sea outlet by the north and south trending mountain m* 
of the Cascade Mountains. It is a broad, massive range capped with 
layer of volcanic outpourings at least 4,000 feet thick, and dotted to 

equaling the highest points of the backbone ridge of the continent 

Through this great ridge no other pass exists at such an altitudes 
can hope to divert the east-west channel of commerce along the Csto 
bia River. “ The longest way around 19 through this horizontal passri 
always be a shorter haul than any other line, plus the vertical distaia 
over the mountains. A sketch map is herewith submitted showing to 
Columbia River region. Its area is estimated at 245,000 square m0& 
It drains the western slopes of the main range of the Rocky Mountain 
its drainage basin extending between latitudes 4L° and 53° north,f 
over 12 degrees of latitude. Owing to this great range in latitude, a 
volving considerable variation in climate, an opportunity is alcirdoifc 
an average in the water discharge of the lower river, and hence to 
annual flood presents itself with great precision in the mouth of Jre¬ 
but varying in quantity in a manner which depends upon the qoaiti? 
of precipitation, and also upon the relative distribution of heat throng 
the seasou. 

The following tables of drainage areas are taken from Lieuteotf 
Symons’s report on the Columbia River: 


Oregon: 

Willamette 
Dee Chutes 
John Day, 


DRAINAGE AREAS 






of Willamette) 


* «* m m m * « 


• « m m 


m • # 






» m m '•» » *> m 


i« » w m 




# m m 


Squats^* 

.... li# 
... 10,« 
... li# 

... 17.# 






• • • 


* m m m m 



m m m m • m m m m m 


m m m m 


m m m m ■ 


m m m m 


m * * * m m m m m 


m m m m m m • mm 


m m m 










Columbia River ... 

Snake River.... 

Nevada, Snake River.. 

Wyoming, Snake River. 

Utah, Suake River ............... 

Montana, Columbia River........ 

British Columbia, Columbia River 


mm m m m m m m mm 


at • .uni m 


«*• • • • 


m • m m m 


m m m m * m 


• mu • m m m m m m m 


m m mm 


7,# 

fO.M» 

& 


m m m m 


m m uss m a m 
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ik mi ■ uni' mi m m m 


mm mmmxmmw mm 


m m m m 


m m m • •••«#• 


$ 

80,81 

38.# 


a l , i 8 |linnnn n °° nnf ’"" 

Total area drained by Columbia River__ ................_..... 844 ,0 

This is a larger area than all the New England and Middle Stottf- 
with Maryland, Virginia, and West Virginia combined. 

For purposes of comparison I give their areas as taken, front tic tot 
Census Report: 

Maine ........................ h............................................ AjJ 

New Hampshire........................................................... 
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• ‘ Square miles. 

'Vermont.................................................................. 10, Silt 

Massachusetts ... -....... 7, BCii 

Connecticut .............................................................. 4,750 

Rhode Island .. 1,306 


Total.... 

New York__ 

Pennsylvania .. 
New Jersey.... 
Delaware. 

Total 


Maryland 
Virginia 
West ~ 


• • 


m m m 


m m m m m mm 


m m m m 


m m 
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m m m m m m m m m m m m 
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mm m m m m 


m m m m m 



m m • m m m m m 


m m m m m 


tun m m m m • • • 


m m m m m 



• m m 


• m m 


■ m m m • • 


mm m mm mm ■ ■ ■> • m m m 




w ft ft ft 10® m m m ft ft m m 


• » up »' ft ft ft «i ■» • m • « ft ft ft • • 


ft ft ft 


68,348 

47, UUO 
46,000 
8,320 
2, 120 

103,440 

11,124 
3h, 348 
2.3,000 

72,472 

244,260 





comparison 



areas 




Great Britain and Ireland 

France ....._ 

Germany ........ 

Austria- H angary 
Italy . 

Spain. 


• «■ •» «* « « « 


ft ft 


ft ft • • • • 


• ft « • m 


»■ « « ft 

» ft • • 


• • • ft 


• list m m • 
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ft ft ft ft ft ft OOflt m ft ft 'ODDI MU ft 'Oflflfli ft MS' flu ft 


Silt' «' lit 01® 


I* ft 10001 ft ft « Ml* 


Square miles. 

... 121,230 
... 201,900 
... 212,001 
... 226,406 
. 112,677 
. 182,758 


The drainage area of the Colombia may also be divided as follows: 


• m • Ml* • lit 'ill 'i»t ft ft • • ft « *8* » ft 1010' ft ft lit ft ft ft 1010' 10001 


Snake River , 

Upper Columbia above junction with Snake 
Main Columbia below junction.. 
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... 97,155 
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• MO' • 
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244,969 


THE GREAT PLAIN 


mjrw 

JLXEJBi 





Quoting again from Lieutenant Symons's report: 

The* northern portion of the interior Columbia Basin, known as the Great Plain of 
Columbia, may be described as that area bounded on the west by the Cascade 
Mountains, on the south by the Blue Mountains, on the east by the Bitter Root and 

Mountains, and on the north by the mountains of the Moses and Coi- 

reser.rations, and those in the triangular area between the Columbia and 

This area is about 145 by 155 miles in extent, and contains approxi- 
square miles, or 14,080,000 acres, an area twice the size of Maryland, 
and as large as Massachusetts, New Hampshire, Connecticut, and Rhode Island to¬ 
gether. 

Over nearly the whole of this Great Plain of the Columbia there is now spread a 
rich and fertile soil, varying in depth from a few inches to hundreds of feet. This 
•oil has been the product of the grinding action of the ice and drift of the Glacial 
epoch, by the water-wearing of the Champlain epoch, and from the disintegration of 
the rocks during the last and present existiug Terrace epoch ; by the action of sum¬ 
mer's rain and heat, winter’s frost and cold, and the chemical decomposition arising 
from exposure to the atmosphere. 

An increase of moisture seems to come with an increase of cultivation, and every 
acre that is planted, tended, and harvested adds to the total agricultural acreage of 
the country and its capability of grain producing. This has been abundantly prove 
in. Nebraska and other sections ©ast of the Rocky Mountains. After Fort Kearny was 
established, in 1848, the Government cinniployed a ski 1 led fanner for years to liv there 
and try to raise vegetables for the troops, and grain for the public animals. But ag¬ 
riculture was a complete failure owing to lack of rain. Now all about the old fort 
are thousands of farms cm all of which abundant crops are raised. This change has 
been produced by the westward progress of settlements, carrying along an increased 
rainfall. 
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Since the date of this report it has been demonstrated that neadjtk 
whole of this great plain is a magnificent grain-producing country, u 
the statistics submitted herewith will show. Furthermore, t he soili 
not only fertile, but of extraordinary endurance. In the Willamctti 
Valley that Helds have been continually cropped with wheat for tweet* 
years are now yielding: from 30 to 35 bushels per acre of winter wheat 

When it is considered that, in addition to its grain-pi iuciug capacity, 
this region has ample l sources in precious metals, coal, iron, and mart 
of the various products that jp«ro to make up that interweaving? of* a great 
variety of industries which always insures the development of* weald 
and prosperity, it becomes evident that the mountain gorge that eoe- 
mands the whole trade of such a country is worthy of considerable At¬ 
tention from Congress. The development of this region will add m 
rapidly to the material wealth of the nation, and add so largely to its 

public Treasury. 

The obstructions to navigation through this gorge occur at the Dalles 
and at the Cascades. At the latter place the works for improvement 
are approaching completion, and the following is submitted concerning 
said operations during the fiscal year just closed: 




IMPROVING THIS COLUMBIA RI.VRR 


OASOA1MBS, 


The obstruction to navigation at this point is caused by a consider- 
able contraction in the water-way of the river, extending over a distance 

of about miles, iu the heart of the Cascade Mountains. This product* 
the strong rapids known as the Cascades of the Columbia, the water 
being dammed back until the slope becomes sufficiently increased ft 
afford a velocity that will carry the discharge volume through the re¬ 
duced channel-way. The slope produced by the damming of the waters 
Is the greatest at the head, where the river makes a double rectangular 
bend around a rocky point on the Oregon shore. This point 'is called 
the Upper Cascades, and the remainder of the contracted water-way, 
about 3£ miles long, is called the Lower Cascades. 

The plan of improvement is to flank the Upper Cascades with a canal 
3,000 feet long, and to make the Lower Cascades naviga ble by clearing 
out islands, bowlders, rocky points, and submerged reefs by blasting, 
thus increasing and smoothing the water-way. As these latter Opera¬ 
tions would have a considerable effect upon the water-level at the foot 

The operations of the current year have resulted in the substantial 
completion of the work upon the Lower Cascades, and it has resulted 
in such improvement as to make them navigable at aU stages of the ri«r 
for lightly laden boats , and at all stages, from low-vcater up to the stage of 
24 feet at the foot of the ca nal, for laden boats . There is much reason for 
congratulation upon these results, as will appear from an examination 
of the preliminary discussions of the project. The following data are 
interesting: 

Feet 

Length of canal... 3,000,0 

Total fall of water-surface between head and foot of canal: 

At high water ......._..........„...... 11.0 

At low water..... ...... ... .0 

Distance by river ...................._................................. 4,500.0 

Total fall between head of rapids and foot of Lower Cascades: 

At high water ............. ... 45.0 

At low water............. ...... 36.0 

Distance.. .....23,000.0 
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Feet, 

* 

Total fall between foot of canal and foot of Lower Cascades : 

At bigh water ............... 34,1 

At low water.... 14.0 

Distance............. ....18,500.0 

Difference between extreme high and low water: 

Head of canal ................. 46.0 

Foot of canal ....................................... 67.0 

Foot of Lower Cascades............................................... 37.4 


Head of canal ....... 46,0 

Foot of canal ....... 67.0 

Foot of Lower Cascades.......... 37.4 

* 

An annual flood occurs with precision in June, producing a rise that 
varies bet ween 30 and 57 feet at the foot of the caual, and at the head 
of the canal between 23 and 45 feet. It will be seen from these figures 
that lock construction in the canal will be attended with peculiar con¬ 
ditions involving considerable difficulty and expense. It has been de¬ 
cided to overcome the maximum difference of level with one lock, but 
as in order to meet the extraordinary variations of level, the walls and 
gates of a single lock would be unprecedented, it was thought better to 
resort to the device of a high-water guard-lock in addition to an ordi¬ 
nary lift-lock for low-water stages. The present plan of operations is 


sent plan of operations is 
to make the low-water lift-lock, and open the canal for navigation up to 
a stage of abont 20 feet at its foot, deferring the construction of the 
guard-lock for the present. 

It is proposed to apply the sum asked for to the construction of guard- 
gate, wing-walls, lock-walls, purchase of timber for gates, lock and 
canal pit excavation, and grading. 

During the year work has been carried on in the construction of canal 

wall, the paving of canal slopes, excavation of canal and lock pits, grad¬ 
ing grounds, quarrying atom© from bowlders of porphyry rock, trans¬ 
porting quarried rock to site of work, cutting stone for canal walls, and 
rock-blasting in the rapids and along the shore of the Lower Cascades. 
For quantities and cost per unit of work reference is made to the com¬ 
plete and satisfactory statements in the report of Lieutenant Willard 
Young herewith. Particular attention is called to the extremely low 
cost of rock removal in swift water. 

PROPOSED MODIFICATION OF PLAN. 



This plan under which we are now working 

• feet wide, but with gates 70 feet wide. 

The reduction in gate-span was made on th 
nstruction. Now the introduction of 20-fec 


calls for canal and locks 








busiest season, they will have to be handled by lines from the top of the 
lock walls at such a great altitude above them as to make it a very dif¬ 
ficult, and unnecessarily difficult, matter. I therefore recommend that 
there be no reduction in the gate spans, and that a uniform width of 80 
feet be preserved throughout the canal and locks. This will accommo¬ 
date a side-wheeler of 79 feet width over all, or a tow-boat more than 45 
feet wide with a 30-foot barge alongside of her, and will be an ample 
width of lock for any business which may develop on this river. A barge 
30 feet wide will certainly be large enough for hauling in the swift water 
that will be met with. 

I also propose that the lower lock be constructed to work up to a stage 
of 24 feet at the foot of the canal instead of to a 20-foot stage, as now 
contemplated. The reasons for this are as follows : 

The river is now freely navigable to the foot of the canal up to a stag® 
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feet The reason why 20 feet was fixed upon was that it was m 
hoped that navigation could be secured in the river below to a highs' 
8tags than that. Furthermore, the maximum lift is 24 feet, and hew 
by making tin© lower lock work to that height above low water imiIj 
on© lockage will ever b© required after the guard-loci: is con at meted. 
Whereas if we construct this lock for a lower stage than 24 feet, then 
will be a period when two lockages will b© required for gettiujar thel offi 
through. 

These consideratious are metre thau sufficient to call for the change 
proposed, which do not, however, materially affect the project ae adopted 
lu conclusion, I will, only add that if the necessary funds can be at 
forded, I can open this work to navigation iusideof two year 8, and tins 
every year saved in the opening of navigation through the Cascade 
Mountains will save to the masses of people affected a sum approximate 

cost 
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For commercial statistics see letter of transmitter 1. 
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Money statement. 
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July 1,1884, amount available.. 

Amount appropriated by act approved July 5,1684 
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'Ml * Ml 


July 1,18H5, amount expended during fiscal year, exclusive of 

outstanding liabilities July 1,1884......(131,064 15 

July 1, 1885, outstanding liabilities..'.. 2,809 33 


$6,097 II 
150,000 ft 

155,601 IS 


July 1,1885, amount available 


in ii» in • «n •» 


in « » 



completion 
pended iu fiscal 
requirements 



133,873 48 

.... 21,823 6* 

....1,250,000* 
1887 750,000* 
and 


REPORT OF LIEUTENANT WILLARD YOUNG, CORPS OF ENGINEERS. 

United States Engineer Offics, 

Catcade Lock *, Or eg., June 30, 1865. 

Si it; I have the honor to so bmit the folio w ing report of operations for the year 
ending June 30, 1885, upon improving Columbia Kiver at Cascades, Oregon. 

The improvement consists in providing a canal with locks around the upper or maia 
rapid, and in so improving the lower or minor rapids by blasting, that boats can, with 
comparative safety, reach ant! leave the canal during all stages of the river for which 
lockage is provided 



lower miter-sill, is now m nearly completed, that there is no longer any reason, except 
the lack of fundi, for delaying actual lock construction. 
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The present plan proposes a itngl low-water lock 462 feet long, 90 feet wide, and 
itli a lift of about 24 feet. The gates are to be constructed of wood. 

The gate* are to be but 70 feet wide. Th© foundations, walls, and on 1 veils ar© to 
e bnilt of concrete. The plan is m arranged that a high-water lock can be lidded, 
r needed, in the futnre or, if the difficulties of n. high-water navigation should 
rove too great to warrant the building of another lock,, mi that a portage x ail way 
iiij be conveniently laid to accommodate such traffic as will then be possible. 

Owing to the very limited harbor room at the lower entrance to the canal, to the 
onstant swell in the lower canal, and ©specially to the great height oftlie canal and 
ode-walls, great difficulty will he experienced in handling and in moving boats in 
he canal and locks and in properly Imialiing and fastening together the boats of a 
leet after passing through the locks. It seems to me desirable and, indeed, almost 
mperative that the plan should be so modified as to do away with the projecting 
ihoulders at the gates. This could be done by widening the gate-span to 90 feet, by 
edncmg the width of the lock-chamber to 70 feet, or by adopting for both some in¬ 
termediate width, as 80 feet. Unbroken fleets of boats could then pass through the 
ocks without being detained to break up the fleet before entering and again to lash 
rad fasten the fleet together after passing through the locks, and while in the locks 
rad canal the whole fleet wonld move as one 
To permit the widening of the gate-span, it probable that steel gates would 
to be substituted for the wooden ones now 

width of 70 feet for the locks will be am. 

All work done during the year, except on repairs to tow-boat, steam-launch, 

wood-scow, has been by hired labor. 








CAKAL WORK 


(a) Side walls on left at upper entrance: 

Length of wall built (except coping) during the year 

Amount of dry cut-stone masonry laid in wall.___ 

Amount of dry rubble-stone masonry laid in wall.. -. 


®n <» 


....feet 

cubic yards 




* m » » 


50 

100 

318 


Total ’cubic yards laid 


» « • • 


» m m m • » mt 


» • m m « m 


• * « • m 


«« m «® m *• m m m m m m m 


418 


Cost per enbic yard ..................... 

(ft) Paving elope of left lank above locks: 

Amount of dry-stone pavement 
Cost of pavement per cubic yard 


•5 92.1. 


cubic yard® 


* ip 


« m * m m » < 8 ® 


m P 


1,235 
•4 09 + 



m OS® • v » DO!" 


. cubic yards 


go m m m 


• » m w 


» m « « * 


» m * m m 



4,120 
8,673 
|tl» 62.f. 

used 








Excavation of lock-pit: 

Amount of rock excavated. 

Amount of earth and gravel excavated 
Cost per cubic yard rock, earth, and gravel 

( d ) Grading grounds .—The material excavated from the canal prism has 
in grading grounds on the left of the canal. 

The stone-yard near the blacksmith-shop has been enlarged and graded up 
(114.0) level. A wide bernie, extending from thn postern of t.lie upper guard- 
near the stone-yard, and intended as a working level for further excavation, 
station of material, and for the layiug of look-masonry, has been graded along 
bank at the (114.0) level. This, with the stone-yard and the bermes on the left 

upper entrances, provides a nearly level roadway for the whole length 
The bank opposite the lodging-house, and between it and the working 
berme just mentioned, has been graded up to the (130.0) level, and this provides con¬ 
siderable working and storage room in a convenient locality beyond the reach of high 
water. 

Length of tramway bnilt and used in grading grounds....,.feet.. 1,827 

Cost of grading per cubic yard of material moved.... 90 19-f- 

(•) Botvlder quarrying .—Most of the quarrying for the year was done at the point on 
the right of the canal just below A 4 L. 

flume was donn on the left shorn X flow the looks, and a little in the canal pit while 
excavation work was being carried on. 

Amount of stone quarried for cutting ......_................. onbio yards. - 2, 744 

Amount of intone quarried for rubble- r or] ........................... do...... 4,7H5 

Cost of quarrying per cnbie yard of stone (dimension) obtained... |3 46 

Cost of quarrying per cubic yard of rnbble-utone obtained.................... 2 82 

Ave ig< number of feet drilled per day, per iiitiin, by qiiJiuriryxiieii.holes.. 7*2.13 

Avenge pri ce per day paid qt ferrymen....................................... f I 49 

'basaltic bowlders. 
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(/) T n ’ting stone. All the stone quarried daring the year, together with 
qaarrM!. previous yean, has been transported to the situ of the looks, amd. 
convenient places, ready for nse. Most of the istoiie for catting is piled in the 

~ ' Hi ' " ‘ ‘ HH Of tune 





the lower entrance to the canal. Besides the above, 39 cubic yards of stone for 

ting were haaled to the stone.shed from the quarry, situated about one mil e a 

the works. 

It it a h oped that the pile of stone on the protection emban kment w III., by its gits 

weight, so consolidate the embankment as to stop, or at least greatly lessen, lit 
leakage through it. 

The length of tramway laid for transportation of stone was 1,764 feet, all of wfcid 
has siuce been taken np, to preserve it firom being carried away by high water. 

Cost of transporting stone per cubic yard moved.... -.$l£ 

(g) Stone-cutting: • 

Face stone for side wall of canal............................ cubic yards .. fiSIll 

Superficial cutting oh above.....square feet_. 38,SSI- 

Linear feet of base course cut.. feet.. £$ 

Linear feet of 2—foot course cut...... ...• ........................... do. — . 2, 235} 

Linear feet 31 feet 10 inches course cut. .do. .. uom 

Linear feet of 1 foot 8 inches course out..........do— I # 1IS!i| 

Total nn mber of days’ labor of stone-cutters...days . . fill,3 

Average number of’ square feet out daily, per man ........... square feet - - 41,5 

Average number of cubic yards cut daily, ’per man .......cubic yard... Aft 

Average cost of cutting per square foot,’ stone cutters’ labor only - - |1L III 

Average cost of cutting per cubic yard, stone.cutters’ labor only..... ill 

Cost per square foot,' including superintendence, handling, and piling* 

sharpen ing of tools, material, &o. f exclusive of value of stone........ „ tt 

Cost per cubic yard, including above items and exclusive of valne of stone i/ll 

Cost per cubic yard, including valne of rough dimension-stone. 1115! 

(In) Clearing away and piling stone at lower entrance to corral. .This vdrk ooamttoi 

in nilnovi mg two 1 arge piles of rock that liad been damped at the lower entrance to ill* 
canal before the present plan of improvement was adopted and while the work inii 
in the hands of contractors: in cleaning the shore below the bulkhead of bowldn 
and clumps of bed.rock, and in piling the stone at convenient places ready for me. 

Amount of stone thus moved and piled, about.................. cubic yards*.. 3,89 

Cost per cubic yard thus moved and piled, about..... f 11 41 

(i) Side wall of right at lower entrance. .-.-Excavation work for this wall was sea¬ 

men ced in November, and carried on till the middle of December, when it had to la 
abandoned on account of severe weather and snow-storms. Great drifts of snow so 
cumulated over the site of the work; and it was so late before these disappeared 
that it was thought unadvisable to con tin ne the work this season. 

The cost of this work is included in the item “Excavation” in the detailed ststo- 
ment of expenditures below; and the amount excavated (1,214 cubic yards) ia included 
above under the item il Excavation of lock-pit.” 

Buildings .A new cement storage.house of 2,000 barrels capacity, situated t 

east of the stone shed, has been built and completed, all bnt the flooring, sad 
Ing. Cost to date, $828.05. 

A neat little railroad station-house, 

employes of the looks, iu recognition of their' 

winter, in carrying provisions to snow-bound trains, and in helping to opes 
the blockade, has been erected, by permission, on Government land. The building a 
now used as a waiting room, post-office, and express office, and is considered as belong¬ 
ing to the works. The upper story has been fitted up at Government expense, as quar¬ 
ters for the attending physician. Cost to the Government, $86.96. 

The carpenter shop has been moved from its old position in the hollow to a more 
convenient location, on top of the bank, at railroad"grade. This had to bo done to 
permit the grading of the old site np to the (130) level. Cost of moving shop. $117 
Repairs of a more cur less extensive character have been made, as needed, to tfe 
various buildings occupied as quarters, and to the office, mess and lodging hoai* 

powder.houses, hospital, and commissary bnilding, stone shed, and blacksmith shop 

The total cost of expenditures below, under its proper heading. 

(k) Plant — The plant generally, including that on the canal and on the river, ia* 
been kept in good order. " A machinist was employed daring the busy season to hat 
after and keep In repair the hoisting-engines, steam-drills, and other machinery. 
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Some new plant lias been manufactared, inclndiug several new stationary derricks 
and a in limber of tools for nse in the blackisirnitli shop. 

The large centrifugal pump, for pumping out the canal-pit, lias been. repa led and 
put in good working order. The slipping of the wire rope on the drive-wheels, which 
Las heretofore always interfered with the proper running of the pump, has been en¬ 
tirely prevented by lining ordinary rubber hose, split in half, as packing. 

Extensive repairs were made early iu the season to the tow-boat,launch, drill- 
scow, and wood-scow, to fit them for use on river-improvement work. The cost of 
these repairs is given in the statement of expenditures below. 

(I) Protection of property .—During the floods of summer most of the works are 
covered with water, so that all plant and material liable to damage have to be moved 
each year to high ground. 

All has again to be moved into position, on the subsidence of the water, before 
work can be resumed. This adds very much to the cost of tb© work. A, further ex¬ 
pense has been incurred this year iu securely bousing hoisting-engines, derrick booms 
and masts, and other material liable to damage on long exposure to the weather. 
This has been rendered necessary by the failure of Congress t.o appropriate funds for 
continuing the work. Parts of machinery necessarily exposed, iron work, Ac., liable 

all plant 
suspension 



(m) Miscellaneous .—For the convenience and safety of boats coming to the locks at 
different stages of the river, a floating landing-stage, consisting of a raft of large tim¬ 
bers, with mooring and fender posts, all securely framed together, has been constructed 
and moored at the foot of the caual. Cost, $349.76. 

Operations, both on the canal and river, were necessarily suspended for a consider¬ 
able time during and after the great storm of last winter. This storm, which com¬ 
menced about the middle of December, lasted for three weeks, and was of unusual 
severity. Snow fell at this place to a depth of 8 feet on the level; and in places 
was blown into drifts of immense depth, which completely buried parts of the work, 
and for a long time prevented the resumption of work. The river was closed by ice, 
and the railroads were, for a long time, completely blockaded. Considerable difficulty 
was experienced in getting provisions for the men and for blockaded passengers de¬ 
tained here. Many of our hands fortunately found employment, at good wages, In. 
shoveling snow for the railroad company. 

The rainfall, height of water, Ac., for each month of the year, are given in the fol¬ 
lowing table: 


Months. 

Rainfall. 

1 pill u 

0 O 

Sxi 
k © 

o « £ 

a 

r“ 

I- 

© » 
us 

*s . 

► S.pi 
◄ 

Highest reading 
above extreme 
low water. 

Lowest rending 
above extreme 
low water. 

Head of 
canal. 

i Foot of 
canal. 

Head of 
canal. 

Foot of 
cunaL 

» 

Inches. 
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The following statement shows the average nnmber of men per day 
during each month of the year: 



Month. 


July ...... 

August... 
September 
October... 
November. 
December. 
January... 
February . 
March — - 

pijlJL ..... 

M&y....... 

J"one........ 


mm ■*•••)•• 


am ■ «i a #> • up 


m m • a 
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86.51 
34.3 
19.19 
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21 . 1 
O.• 


1R: 

«. 

]&> 
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g, of rocks and 
The methods ai 


to the foot of Old Garrison Rapids, as shown on the accompanying map; and has 
sisted of the drilling and blasting of bowlders and masses of conglomerate and 
rock, along either snore; and in blasting, either by submerged charges, or after 
ing, of rocks and clmps of reefs in the channel-way of the river itself. 

The methods and appliances used were, practically, the same as those describeds 
previous reports, only that a greater familiarity with the work permitted a moitst 
vantageous arrangement of details and a more vigorous prosecution of the work. 

The tow-boat and drill-scow, after undergoing extensive repairs in Portland, *■ 
ported here for duty in the latter part of August. The small steam-launch »i» 
brought down over the falls, during high water in July, at considerable risk, fmmr- 
ice oo river-improvement work. The tow-boat was employed in blasting on fit 
Eddy Reef, and In transportation work, and in attendance on the Chief of Bnginw® 
and party, until October 31, when she was sent to the month of the WiHamette.ir 
work there and on the Lower Columbia. The accompanying map shows theporbe 
of Big Eddy Reef attacked. 

It consisted of a broad flat shelf of bed-rock, over which water from 8 to 124# 
deep was running sat a rate of about 15 miles an hour at the time the blasting vs 
done. 

The plan adopted for removing the reef was simply to mash it down by firing Iiibj 
charges of dynamite resting directly on top of the rock. The tow-boat was used i 
lowering the charges, which consisted usually of 400 pounds of 72 per cent, dynaar* 

Lines leading from the tow.boat to a securely-anchored scow in the eddy above, m 

to the shore, enabled her to place herself at any desired point for sounding and k* 
eriog the charges. The charges, besides being heavily weighted, had to be held 3 
position by lead lines from the scow above, to keep them from being swept awavif 
the swift current. The submerged charges were fired from the scow above bv mk 
ing down along one of the lines a properly-arranged exploder, with lighted turn a 
tached. A very considerable improvement to the rapid was at once effected by tit 


The drill-scow was employed during the whole low-water season in steam drillie 
at various points along the river; and at the close of the season was sent to PortUsd 
along with the steam-launch for safe-keeping. The launch did excellent service dtf 
ing the whole year as tender to the drill-scow and in waiting on the force of gaig- 
drillers on shore. 

The results of the season’s operations are shown in detail in the following tables^ 
the accompanying map, where are given the location of the reefs and bowlders at¬ 
tacked and the amounts broken up and removed in each case, as well as the cost d 
the iuiprovement and of the different kinds of work. 
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Detailed statement of co$i of river worh, smson 16S4-^85, Cascades 
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Shore work. 





Dynamite, fuse, em, Sc o.. 

Gan^e drilling. 

Bio©lb drilling ..... 

Steam.. 

Blasting .. 

Rop#» blasted away. 

Plant dropped from return 
Repairs to tow-boat. 


Totals 


Total cost per cable yard blasted. 

Cost per cable yard for powder, free, See 
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Washington Territory shore. 
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The cost given in the above table includes maintenance of plant anil all 
expenses and repairs to drill-scow, steam-launch, and wood-scow during the 
The cost of repairs to tow-boat has not been apportioned, because so small a it too 
of her time was spent on this work. 

Average number of feet drilled per day by each gang of drillers.. 14. G 

Average number of feet drilled per day by block driller................___ IX 9s 

Average number of feet drilled per day by steam-drill . .. 4*.* 

'Cost per foot dri 1 led by gang drills .............. .... $0 <i 

Cost per foot drilled by block drills ..................... 1 

Cost per foot, drilled by steam-drills.. 1..... a# 

Cost per cubic yard broken up, gang ...... ......_ 1. ftjf 

Cost per cubic yard broken up, block......... . 

Cost per cubic yard broken up, steam........ .355 

were the improved Ingersoll, 13i inches, drilling holes 2| inches 
reducing to 2 inches diameter at bottom of 21-foot holes. On large 

surface, these drills averaged 75 feet per day, cat 
reaching 113 feet per drill. The broken time caused by severe weather and m 
increased the cost of steam drilling nearly 20 per cent. 

Neither the work of bowlder quarrying, nor of clearing away and piling etane at lama 
entrance to canal t described above as under “ Canal work,” is here included, thoogh 
really a part of the project for river improvement. Indeed, tbe above work has re¬ 
sulted in considerable improvement to the river at the crossing from Big Eddy to tbe 
foot of the canal. By the pec m liar con formation of the shore on ei ther sidle of tbe 
main rapid the water is deflected from both sides toward the center, bo that the mm 
flow of the river is through a narrow funnel-like chute, which causes the water is 
the center to pile up much higher and to run much swifter than at the Hides, The 
effect of this season's work has been not only to make the entrance to, and landing at, 
foot of the canal more safe, but also to materially widen the rapid for medium stags 
of the river, and thus reduce the current at the center, and make it more uniform oxm 
the whole width of the river at the crossing to the locks. 

In wme oases during the progress of the season’s work the masses of rook attacked 
•were at once leveled down or thrown into deep water, while in others they were only 
broken up into small fragments and left to be carried away by the current at high 
ater. 

In the first case, any improvement resulting from the work was at once evident; 
while in the second, at least one season of high water must intervene before the re¬ 
sults can be definitely stated. 

It is gratifying to know that most of the broken rock on Big Eddy Beef blastedii 
tbe winter of 1883-’84 has been carried away by the current. Some clumps yet re¬ 
main ; but that a very great improvement has resulted from the work is nn<|uetitM&- 
abie. E ven at extreme low water, when the rapid is at its worst, the II ttle steam* 
launiili belonging to the works passed through it to the foot of the canal. The gen¬ 
eral improvement to the river below the canal, resulting from this and previous sn- 
son’e work, is so great, that the further prosecution of river work is unnecessary and 
unadvisable until after the opening of the locks, except to take advantage of finvor- 
able seasons of extreme low water to do work that is only then possible. It has bees 
praotically demonstrated by the repeated trips of the Government tow-boat and launch 
to the locks at various stages of the river, that navigation throngh the lower rapidsu 
both possible and comparatively Bafe for all stages of the river up to and even some¬ 
what beyond a 20-foot rise. For the higher stages of the river much work in yet 
‘ ■ * navigation practicable, and for the very highest stages no amount of 

will suffice to make it so. 

_if this part of the country can now be best served by hastening to 

completion the construction of the low-water lock, so as to open the river to trade st 
the very earliest time possible. Practical navigation will then point out better than 
can now be told just what further improvement will be necessary. 

The following detailed statement* shows the money expenditures and the cost of 
the various Items of canal and river work during the hscal year. 

During my absence from the locks, from July 28 to August 16 and from Novembir 
24 to January 13, the general charge of th© work fell to Assistant Engineer F. J. 
Carrel, who showed excellent judgment and commanding energy in bis administration, 
especially during the time of the great snow blockade. Thanks are clue him for his 
faithful services at all times, aud also for many valuable suggestions. 

The force and operations on the river were under tbe immediate charge of Draughts¬ 
man A. J. Brownlie, to whom great credit is clue not only for intelligent and s&cr- 

Omitted. 
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jg©tie supervision, but also for complete and valuable records of the work under hU 
charge. Owing to the failure of Congress to appropriate funds for continuing the 
w.ork, both of these gentlemen were, by your orders, discharged on April 16. 

Very respectfully, your obedient servant, 

W. Young, 

Maj. W. A. Jonks, First Lieutenant of Engineers . 

Corps of Engineers , U. S. A . 



COLUMBIA 

SHINGTON 


RIVERS. OREGON AND 



as far as Ainsworth and 4} feet^ io the Suake as far as Lewiston. The 
to Lewiston, Idaho. 

For the Columbia River above the mouth of the Snake no estimate is 
presented pendiug the results of the survey of Priest Rapids now under 



OPERATIONS 


THE 


All work has been done by contract, but owing to the unfavorable 
season but little has been accomplished. 

The contract with Mr. F. T. Dodge, which expired <.October 31, 1884, 

was extended by the Chief of Engineers until April 30,1885, and after¬ 
wards to March 31,1880. 

A contract was entered into with Mr. Silas R. Smith for rock, cobble- 
stone, and gravel removal on Snake River between Walker’s Landing 
and the mouth of the river. Contract expires October 31, 1885. 

Another contract was made with Holmes & Spencer for rock, cobble¬ 
stone, and gravel removal on Snake River between Lewiston and Ripa. 

ria. Contract expires October 31, 1885. 

The work on this river is very difficult, owing to the extremely swift 
water, and can only be prosecuted at favorable stages near low water. 

• with ice before 


the low-water stage was reached, but little work was accomplished, 
Mr. Smith being far more successful than the other contractors. 

Before the ice moved in the spring the river had risen so as to require 
a postponement of operations until another low-water season. 

It is proposed to apply the appropriation asked for to the removal of 
rocks and cobble-stone bars to the completion of the project. 


Abstract of operations. 


Locality. 


Contractors. 


Cubic 




Cost'per 
yard. 


Lower Log Cabin Rapid ... F. T. Dodge ...... 

Sapid above White's Ferry ....... Holmes & Spencer 

Do.... ......do . ......... 

Bar below Jim Ford's Island.. S. It Smith.-- 

Rapids at Copely’s Cut-off..do ........... 

Do. . ......do .. 

fi»li-Hook Rapids................. ...... do ............ 



Total.... 
Total of gravel 


Total of rook 



31.47 
0.43 
4.77 
488. 45 


•07.47 
00.00 


567.47 


JhlCMik ............. 

.. do... 

Grave! and cobble 

Rock .. 

...do.. 

.... do ............. 

....do ............. 













































2438 'kmpojmp of tub chief.of khg 



u. a 


I would very strongly recommend that sifter these contracts e 
this work be done by hired labor. 

I am quite confident that the Government can do it very much ch< 
than it can hire others to do it. The use of large quantities of 
explosives in very swift water, and the removal of cobble-stone few 
such water, involves ((kill and experience that is not gained in a: 
the ordinary private operations of the day. The work at the Caj 
Locks has developed a force of trained workmen who can be u m 
the Government at great advantage on similar work hereafter. 


in 4h 
rsh 
v.of 


used If 


Upper Columbia River: 
Act June 10* 187*2 ... 
Act June 23« 1874 .. 
Act March 3, 1875 .. 
Upper Columbia and Sw 
Act August 14, 1876 
Act June 18, 1878 .. 
Act March 3, 1879.. 
Act Jnne 14,1880... 
Act March 3, 1881 .. 
Act August 2, 1882 . 
Act July 5, 1884.... 


APPROPRIATIONS. 


mm m m m 


mm <a* a* 


• m « m m 


m> m m «nw 


• • • am m m m m m <m 


m ill an 


m m m> 


m m m m 


mm** m m • • 




m m m 


m IB m> 


m *> 4m *a> • 


15^ Ml 
20,» 
20 , m 

13,080 

15,(0 

6,09 

20,000 


Total 


Ill. 


Money statement . 


July 1,1884, mmount available.... 

Amount appropriated by act approved July 5, 1884 


• « • » 


m m « « 


a m» an <m m m » m an mi • m m «. « » m » » * » 


$11,994 4S 
90,000 •• 


July 1,1885, amount expended during fiscal year, exclusive of 

ontetancling liabilities July 1,1884 .. ...... $12,247 71 

July 1,1885 outstanding liabilities... 1,277 96 


21 


4C 


13 


67 


1885, amount available.. 


m m <m 


• m m 


8,391! if 


Amount (estimated) required for completion of existing project. 

Amount that can be profitably expended in fiscal year ending J nne 30,1887 
Submitted in compliance with requirements of section 2 of river an< 
harbor acts of 1866 and 1867. 


36,000 00 
36,000 00 




Names and residences of 



abject of oontract. 


Frank T. Dodge, Portland, 
Oreg. 

Joseph Kellogg A Co., Port¬ 
land, Oreg. 

Holm es A Spencer, Portland, 
Oreg. 

Silas K. Smith, Ainsworth, 
Wash. 


Jane 21,1883 *Dec. 31,1883 
Aug. 15,1884 Apr. 30,1885 

Sept. 25,1884 Oct. 81,1885 
Oct. 31,1885 Oct 81,1885 


Removal of solid rock, cohble-ston . ani 
gravel from chann el of Soake Hi met;. 
Wing-dam construction, snagging op¬ 
erations, and maintenance of an 91- 
foot obannci] free from obeiructisB*. 
Removal of solid rock, cobble-stone, mi 
gravel from channel of Snake Rivet. 

Do. 





* Extended to March 81, 1880. 
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T T 4 . 


IMPROVEMENT OF COWLITZ RIVER, WASHINGTON TERRITORY. 

The plan of the improvement of this river consists in wing-dam con¬ 
struction, bar scraping, and snagging operations to secure light-draught 
navigation U P to Toledo, a little more than 30 miles above the month, 
• Thu© original estimated cost of this work was $3,000 for the first year 
and an annual expenditure thereafter of $ 2,000 for maintenance. The 
total appropriation up to date has been $ 6 , 000 . The amount expended 
to end of fiscal year is $5,988.13. 

The sum of $ 2,000 was appropriated by the act of July 5,1884. The 
operations under this have been entirely by contract. Contract was 
made with J. Kellogg & Co. (dated August 15, 1884) for building 300 




done, resulting in a good improvement to navigation. 

The work of improvement on this river has made a commercial de¬ 
velopment very large in proportion to the sum expended, and I am of 
the opinion that operations should be extended to Klikitat Bridge, 
about 20 miles further up the river, and also to include shore protec¬ 
tion wherever it may become necessary to prevent the river from mak¬ 
ing its channel too wide. The estimate submitted has this extension 
in view; 


APPROPRIATION: 


Act June 14, 1880.... 
Act March 3, 1881.... 
Act Augusts, 1882... 
Act July 5, 1884..... 


«» m m m * « «* «» m m * m «®< m up m » A m m « m « win m m m » » « >m m» m m 


m m » 


«» » *» «»■ IP » D» <m w .. i» • 


A Ml «llt ip< 


Total 


• » <» • » m 


m m m m 


« m m ip n iv m 


in i» «» 


• « • 


«P «> » im 


• » m » 


ip Pn pm <p .* m <m » 'im ipi us# iin< a ip ip « ip 


IS, 000 
1,000 
1,000 
2,000 

6,000 


Money statement 


July 1, 1884, amount available....... 

Amount appropriated by act approved 


'IP Hilo '0001 



1884 


• m « m iwi m m ,# 


12 73 
2,000 00 


July 1, 1885, amc 
liabilities July 



m m » m m m m mi m 



■ * » ail. «' 




TT 5 , 

IMPROVEMENT OF LOWER CLEARWATER RIVER, IDAHO. 

The plan here is to make a channel through rock-reefs and cobble- 
stone bars over a distance of 40 miles above Lewiston, to secure a depth 
of 4 feet at low water. The original estimated cost was $34,424; total 
appropriation to date, $15,000; total expenditure, $15,000. 

No appropriation was made by act of July 5, 1884, and no funds were 
available at the time the work was turned over to me. I have there¬ 
fore no operations to report during the fiscal year. 

11.J 1 ii(.jii til Z B’d 1.jy 
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In the face of tb© imperative and more important needs of this regim 
for an outlet through the Columbia River Pass, and the expensive 
character of the work compared with any prospective development ef 
commerce, I am not prepared to recommend the continuation of* this 
work at the present time. 


APPROPRIATIONS. 


Act March 3, 1879 - 
Act June 14, 1880 . 
Act August 2, 1882 


• * «*► • *» m m m m ■s*iii'iiiiis«issi»«» m * • 

■ m m m m m m ■ ■ ■ 

m m m m m m • m m m m m ■ • » • m m 


m m m m m m m m * m m m m m m m m> 

m m m m m m • ■* • m m 

mm m m nm *">*&>• m m m w> m m m m m m 


m • m m m • m m m m *» <m 

m m m m m m m m m m m w m m m m 

t 

m m «» ■» m m m mmmmmmmmmmm 



sm *.•»«»«■ ift <m m m m m m m m m m m m m m m m m m 


m m m m • * •••**■• 


mm m 


«*> m» 


mm «* 


*5. ft* 

i»in 

5 r 0f«* 








November 


Sir: I have the honor to make the following report of examination of 
Snake River between Lewiston and mouth of Boisd River, Idaho, in 
accordance with act of Congress July 5,1884, and your letter July 31, 
1884, to Capt. C. F. Powell, Corps of Engineers, Portland, Oreg. 
Examinations of this portion of the Snake River have been made as 



Salmon River, by Lieut. Thomas W. Symons 

Corps of Engineers, in August, 1881. (See A .nnual Report Chief of 

Engineers, 1882, Appendix O O 14, page 2718.) 

Between Olds’s Per and mouth of Boisd River, by Mr. F. J. Camel, 
assistant engineer, acting under my direction, In October, 1884, whose 
report is submitted herewith. 

Also a report of examination from Lewiston to mouth of Salmon River, 
Idaho, was made by Capt, Charles F. Powell, Corps of Engineers, under 
date of November 30, 1881. (See Annual Report Chief of Engineers, 
1882, Appendix O O 14, page 2716.) 

reports are easy of reference, they are 

dneed here. 






In 1 it appears that vessels drawing 2 feet of water can navigate 
during medium and high stages of water. There is no commerce on it 
now, and it will not be possible for any that the future may develop 
to get farther clown than the Grand Canon. Along this reach vessels 
drawing 2 feet of water at medium and high stages of the river will, in 
my judgment, be able to handle such business as may develop fora 
considerable period to come. Hence I conclude that it is not worthy of 
improvement, concurring with the opinion of Mr. Carrel, 

In 2 it appears that the river is neither worthy nor possible of im¬ 
provement. 

In 3 it appears that the only commerce present and capable of future 
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development must proceed from the Salmon River country and the 
Grande Ronde Valley. 

From the former.•<! have no information further than that an outlet 

by way of Salmon Kiver is out of the question. From the latter the 
ouly outlet is by way of Ten Mile Creek, but from this poiut down the 
river there) is no serious obstruction. Hence I conclude that the Snake 
Hiver between Lewiston and the mouth of Bois6 River, Idaho, is not 
at present worthy of improvement. 

Very respectfully, your obedient servant, 

W. A. Jones, 

Major of Engineers . 

The Chief of Engineers, IL S. A. 


e t 


Cai 




* 


Sir : Acting under your instructions dated October 18,1884, I have made an exam¬ 
ination of a portion of Snake River included between the month of Boi.s<5 River and 
Olds's Ferry, a distance of about 70 miles. I proceeded no farther down the river, be¬ 
cause to have done so would have required considerable time and would have ren¬ 
dered necessary the services of a well-equipped surveying party. 

Your instructions as subsequently modified limited the work to a general examina¬ 
tion or rough reconnaissance of the Snake River and adjacent country from the Boiad 
River northward. 

The Oregon Short Line Railroad Bridge crosses the Snake River about 4- miles be¬ 
low Olds’s Ferry and about 55 miles above the Grand Gabon. The river between Olds's 
Ferry and the Grand Cafioti is reported to be navigable; the Grand Canon and Rapids 
below are considered impracticable for navigation. (See Report of Chief of Engineers, 
188*2, Part III, page 2716.) 

Starting at Olds's Perry and going lip the river (or southward) a distance of 44- 
miles, the first and only serious obstruction to navigation consists of a natural weir, 
or submerged dam, of cobble-stones and bowlders, which makes out from the right 
bank (Idaho shore) and extends very nearly the whole width of the river, which is 
here nearly one-half mile wide. At low stages no navigation is possible without im¬ 
provement ; at medium and high stages a narrow and swift current sets on the Oregon 
shore, which is not impossible for navigation by powerful boats of light draught, say 
about 2 feet. 

I estimate that to improve navigation by removing the comb of the weir on the 
Oregon shore so as to enlarge the channel would cost from $3,000 to $3,500. This 
amount includes the necessary cost of building a small scow to carry out tne work. 

Continuing up the river from this point there is no other serious obstruction as far 












with willow brush. 

There are no settlements along the river. The land on each side is generally mount¬ 
ainous or else consists of high gravel land covered with sage brush and of no value 
without irrigation. On the right bank or Idaho shore the Fayette River enters about 
20 miles below Boisl River, and the Weiser River about 18 miles below the Fayette. 
The Weiser Valley is about 25 miles long, and is said to be very productive with irri¬ 
gation. 

Considerable works of irrigation are being planned. At present no large area is 
under culti vation. From the mouth of the Fayette to Bois6 Ri ver a strip of valley 
land about 4 miles wide is known as the Whitney Bottom, and is said to be productive. 

In l,r€7 a small stern-wheel steamboat called' the Shoshone was built for Captain 
Ainsworth, to ply upon the Snake Ri ver from Olds's Ferry to about 70 miles above the 
Boifrf R v ver, I am informed by Captaiu Hyrick, who ran the boat, that her length 
wan 145 feet, beam 30 feet, and draught, loaded, about 2 feet. The Shoshone wins 
the first and only steamboat which has navigated this part of Snake River. One 
season’s run showed her owner that profitable navigation was not possible, even with 
the high rates for teaming then current, and this because there is naturally no settle¬ 
ment along the river banks. 
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Navigation upon thi put of the ri 
her profitless* tnp, but tliero is ait ill n 
All tltiiii part of Oregon and Idaho Ii 


nvei is as open now as when the 8h( mm 
no traffic or commerce of any kind. 

part of Oregon, and Idaho is a mountainous, treeless region. T"he pl«t& 
bunch grass of the foot-hills affords excellent range for stock; the hiillci aw riels 
minerals, and the valleys and plains, which are now covered with uge bruh, m 
be made very productive by irrigation. Bat these conditions were not fmvorabka 
much a growth of commerce ms to call for the Immediate opening up of a urtveir tocii- 
way. At present all agricultural products find a ready market in the adjacent 
regions, and there is no export. 

I conclude that it would bo possible to open the river from the Bowiti: to tliiiB Gnri 
Gallon at small expense, lint that it would not be expedient, and that it might b 
expedient to open the river from the Grand Ca&on to Lewiston, bat it would iiiiiii: 
be possible. 

By means of suitable letters of introduction to the most prominent ©ommeitai 
men of the part of the country likely to be benefited by increased means of transjw- 
tation, I obtained much information as to the productiveness of the country and tfe 
extent of commerce likely to be developed by the opening np of the ri ver. I foaa 
these good citizens were as willing to have Congress spend money in improris 

rained from heaven upon their section of the country: tb 

just that portion of coin which etd 





F. J 


Maj. W. A 
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PRELIMINARY EXAMINATION OF CCBUR D’ALENE LAKE AND RIVER, 

8A1NT JOSEPH’S RIVER, IDAHO TERRITORY. 



United States Engineer Office, 

Portland, Or eg., November 14, 1884. 

Sm: 1 have the honor to make the following report of an examination 
of Ccenr d’Alene Lake and River, Idaho, and Saint Joseph’s Rivet, 
Idaho, in accordance with act of Congress July 5, 1884, and your letter 
of July 31; 1884, to Capt. Charles F. Powell, Corps of Engineers, Port¬ 
land, Oreg. 


1 made the examination in person immediately upon taking charge 
of this district, but owing to the short time at my disposal it was not 
as complete as could have been desired. 




distance. 

About 24 miles from the outlet at Spokane River the Ccenr d’Alene 
River enters the lake substantially at right angles to the movement of 
its waters towards the outlet The change of direction has produced* 
bar in the lake opposite the mouth of the river. This bar is about 300 
yards across and has a layer of soft mud on the top about 2 feet ifl 
thickness. At low water the depth of water on the bar is 16 inches. 
The mud being very soft, can be scraped and sluiced into the deep water 
of the lake at a comparatively slight cost. 

I would recommend the removal of about 2 feet of it over an area 
300 yards long by 50 yards wide. This will give a sufficient depth of 
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water for all practical purposes. The Coeur d’Alene River has some 
very marked characteristics. Below the Mission C®ur d’Alene it is like 
a magnificent canal with a width varying between 100 and 160 feet, and 
a tolerably uniform depth of about 30 feet, over the greater part of said 
width. Above the Mission it is an ordinary mountain stream, shallow 
and with great velocity of current. It approaches the Mission with con¬ 
siderable velocity and passes suddenly into the deep water portion with 
a sadden and almost total loss of velocity. In ordinary stages this re¬ 
maining velocity of current is about one-fourth mile per hour. It would 
seem as though the river below the Mission was a crack radiating from 
the fissure crater now occupied by the lake. In this i.each the only ob¬ 

struction to navigation is a few snags near the Mission. These can be 

small cost. The length 

the lake outlet 




the product 
products 




and 
ri ver. 

There has been considerable gold shipped from the Coeur 
5, but I was not able to get any exact statement concerning 

The Saint Joseph’s River is another tributary of CcBur d’Alene Lake, 
entering at its southern extremity. It is quite similar to the Coeur 

d’Alene. For 40 miles up from its mouth it has the same deep, canal¬ 
like character. It is obstructed with a good many snags, which I esti¬ 
mate can be taken out in about ten days. The whole work of clearing 
the snags out of both of these rivers, and deepening the channel through 
the soft mud of the bar at the mouth of the Occur d’Alene River, I esti¬ 
mate can be done in about thirty clays, at a cost of (3,000. lo survey 
is necessary. There are three steamboats on these waters. One belongs 
to the United States Army, and was built by the troops at Fon Cob or 
d’Alene. It is used in bringing down forage supplies and lumber from 
the upper rivers. The lumber is sawed at a mill built and worked by 
soldiers from the same command. Another of these boats is a large 
and handsome steamer, such as now ply on the Upper Willamette River. 

The trade is of too recent development to enable me to obtain exact 
commercial statistics. 



I therefore couclude that Ccsur d’Alene Lake and River and Saint 
Joseph’s River are worthy of improvement, and recommend an appro¬ 
priation of (3,000 for that purpose. 

Very respectfully, your obedient servant, 

W. A. Jones, 

Major of Engineers, 

The Chief of Engineers, U. S. A. 
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T T 8. 

PRELIMIX.A.RY EXAMINATION OF LEWIS RIVER, WASHINGTON TEES 

TORY. 


United States Engineer Officii, 

Portland^ Oreg. % November 13, 1881 

Sir : I have the honor to make the following report of examioatk 
of Lewis River, Washington Territory, in accordance with act of 0* 
gress July 5, 1884, and your letter July 31, 1884, to Capt. Charlesf. 

Powell,•(.)orps of Engineers, Portland, Oreg. As Captain Powell's ft 

port of January 9, 1883, is sufficient in this case, I quote it in fall: 


LEWIS 




largest tributary of the Columbia Rii* 



irip 

of 


Mount Saint Helen’s, of the Cams 
reaches the Columbia 131 miles from the Willamette;; 
is formed by branches called the North and East forks, which unite 3 miles abovei> 
mouth of the main river. 

The North Fork is the larger and more rapid branch. During meau and high stop 
small river-boats can ascend to Cedar Creek, about 10 miles above the junction of A- 
forks. There are three riffles aud two skoals of light material on this part of tie 
North Fork, which prevent navigation during low stages. Small settlements ess 
above Cedar Creek, but the stream is too rapid and obstructed by bars of heavy** 
terial to afford navigation. Valuable cedar and white pine, as well as fir, are report* 
to abound on the headwaters. As it is a mountainous stream, snow Hoods occvi 
summer as well as rain freshets In winter. There is a small saw-mill at- Cedar Crew. 

The East Fork is smaller and more sluggish. Its average width is 100 feet. Tia 
extends 3 or 4 miles above La Centre. This place is the head of navigation, sn d* 
about 9 in'lies above the junction of the forks. At low stages, from lack of wita 
freight is taken to Pekin, at the junction, on flat-boats, and there loaded on the sterna 
The East Fork is subject only to rain freshets. In the region of the forks and on ik 
lower stream the country is open, and coinpriiM good prairies and fertile bolts* 
During the Columbia floods of summer the bottoms are submerged. 

The population of the valley is from 2,500, to 3,000, and; is steadily increasing. In¬ 
ductions consist of farm and garden produce, hay, fruit, and beef cattle. All fcr** 
is with Portland, Oreg. One steamer, the Latona, of 50 tons capacity, plies oo tk 
route; she makes three round trips weekly; her owners are building a new »d 
larger steamer for tlie trade. They decline to give any statement of the traffic, for tk 
reason, it is thought, of preventing publication and attracting notice of Its profits 

On the lower 6 miles of the river navigation is impeded, and the use of large botf 
prevented by drift and snags. Steamboat people, and especially settlers, desire tk 




and the North Fork as far as Cedar Crstf 

_the work is not a public necessity. 

preparation of an estimate and project. Worts 
operations and moderate scraping of bars,* 
operating a steam snag-boat, when used on ik 



removal of these obstructions 

1 have to report that this 
are worthy of minor i 

No additional survey 
improvement would consist in 
an estimated annual cost of $1, 

Lewis. 

A snag-boat is intended for the Lower Willamette and Columbia rivers and 
service on the Cowlitz, where the Government has entered upon an improves^ 
similar to that named for the Lewis River. 

It could be used without disadvantage to those works for three to four weeks ntd 
year on the Lewis. 

I quite agree with Captain Powell in the opinion that the Lewis Rif* 
ill worthy of improvement, and that no survey is necessary prior to op¬ 
erations for improvement. 

The estimated cost of improvement is small compared with the advan¬ 
tages to be derived. 

Very respectfully, your obedient servant, 

W. A. Jones, 

Major of Engineers, 

The Chief of Engineers, U. S. A. 
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T T 9. 




IN ARY EXAMINATION OF THE COLUMBIA RIVER, ABOVE THE 

MOUTH OF SNAKE RIVER, WASHINGTON TERRITORY. 

% 

United States Engineer Office, 

Portland , Or eg ., November 12, 1884. 

I .hare the Honor to make the following report of examination 
of Columbia River above mouth of Snake River, Washington Terri¬ 
tory, in accordance with act of Congress, July 5, ISM, and your letter, 
Juiy 31, 18M, to Capt. Charles F. Powell, Corps of Engineers, Port¬ 
land, Oreg. 

As sufficient examination of this portion of the Upper Columbia 
River has already been made, I refer to report of an examination of the 



Sy in o 11 


NAVIGATION OF THE COLUMBIA RIVER. 



From its mouth to the mouth of the Willamette the Columbia is navigated 
ocean steamers, sea-going ships, and river craft of all kinds. 

From the Willamette up to Cascades river boats find abundant water and go freely 
at all seasons of the year except when the river freezes up which happens generally 
each winter. The freeze-ups on this portion of the river last but a short time, how¬ 
ever. 

At the Cascades the obstruction to navigation is complete. Boats cannot ascend 
the rapids at all, and they cannot descend with any degree of safety. Here, in order 
to render the river navigable, means must lie adopted to pass boats both up and 
over the rapids. A canal with locks has been adopted as the means to do this, and 
work has progressed on it for several years. When this is completed navigation will 
he continuous up to the Dalles. This will throw the river open to all who wish to 
navigate it, and a healthy competition will be the result for all the trade centering 
on the river at and below the Dalles. 

The Dalles is another complete and total obstruction to navigatlou. Boats can 
neither go up nor down them, and in consequence means must also be adopted here 
to pass them both up and down, if complete river navigation is proposed. Surveys 
have been made and plans and estimates are now being prepared for the desired im¬ 
provement here. 

With these two serious obstacles removed, there would be continuous navigation to 
Priest Rapids, a distance of409 miles from the sea, and by the Snake River to the Grande 

the sea, making 




w'ould 
grain 
parallel, 
no other means 

upon the people of this great section than by removing the obstructions to naviga¬ 
tion at the Cascades and Dalles. 

The portious of the river at present regularly navigated by river steamers are those 
below the Cascades to the uiouth of the river; between the Cascades aud the Dalles ; 
and from Celilo, above the Dalles, to the mouth of Suake River, on the Columbia; 
and up the Suake to Lewiston. Once in a while a steamer makes a trip to Priest 
Rapids, bnt the business is not sufficient at present to cause one to be sent with any 
regularity. The Columbia, from the mouth of the .Snake to Priest Rapids, is excel¬ 
lent for the purpose of navigation aud will never need any improvement, in all proba¬ 
bility. 

If Priest Rapid could be improved it would give navigation thence to Cabinet 
Rapids, 11 few miles below Roqk Island Rapids. The consequence of throwing this 
portion of the river into the prospective continuously navigable river below will be 
readily seen by a study of the map. The splendid valley ot the Kittitas and Upper 
Yakima would have an easy and short outlet to the navigable river. I have never 
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been in this portion of the country, but am assured by those who liiiire that a pm 
amount of fine land exists there. 

On the other ml die of the river the fine country composing Badger Mountain t«u 
be benefited, and would be settled, and its produce taken to tide-water by thetw 
boats. 

The amount of country to the west of the river which would be benefited bri 
improvement of Priest Rapids is about 1,300 square miles, of which a large poria 
is arable and grazing land of excellent quality. On the east of the river there bs 
area of about 400 square miles, a great, part of which is the finest quality of agrieab- 
tral land. This, of course, is the area to be directly benefited; indirectly, all & 
conntry up the river would be benefited as well as all the portiou below, which tl 
need lumber and fuel, readily obtainable in the region of the Upper Takim ui 
Wenatchee. 


CABINET AND ROCK ISLAND RAPIDS. 


A distance of about 42 miles of navigable water lies between the head. ■ 
Rapids and the foot of Cabinet Rapids. This portion of the river, if it ewer 
well known, will be celebrated for itB beauty and grandeur. Out of the sai 
rials as those which compose the “Giant’s Causeway” of Ireland nature hai 


of Prat 


P BJ0 

form 



In any sc 










Cabinet RapA 
ly about 4 mii 


Above Rock Island Rapids there is a stretch of 90 miles of navigable water it 
Foster Creek Rapids, 10 miles above the Okinakane. In this section of the river the 
are some portions where rocks are plenty and water swift and strong. They can, he* 
ever, be avoided and overcome by a moderate amount of care, a sufficiency of pora 
and skillful navigation. 

There are four bars in this portion of the river, of which one, about 2 miles beki 
the Okinakane, aud another about 8 miles below Chelan, have nndoubtediy a sol¬ 
emn cy of water for all purposes. The Wenatchee aud Enti-at-qaa bars are woree,®M 
it will be well to determine accurately the depth of water on them at the lowest nr* 
igable stage, and build steamers to correspond thereto. 

My observation did not extend over the entire water-course at either place, mil 
cannot tell positively the general depth that could be taken over. I believe, howevw. 
that on the Euti-at-qua Bar especially, a steamer drawing more than 3 feet wmli 
have serious difficulty in getting over at low water. 

If it is deemed desirable to have steamers on the river drawing more water tha 
there is on these bars, it will be easy and inexpensive to dredge out a channel £ 
sufficient depth, and it might be that a simple improvement in the form of an. wisjt* 
dam woold cause the river itself to keep a channel of sufficient depth cut throagi 
At all ordinary stages, however, there would be plenty of water for the class of ba*B 
likely to run on the river for many years to come. 

We can therefore safely conclude that with Priest Rapids and Cabinet and M 
Island Rapids rendered navigable, the Columbia would be passable for river steames 
to Foster Creek Rapids, a distance from its mouth of 559 miles. Let us consider whit 










'fu suitable fa 

he Wenaieto 

River wi 11 be valuable, and the whole interior conntry wiII be benefited by any pin 
which will assist in giving it easy and cheap transportation to those sections wheff 
it is needed. 

Second. About the mouth of the Enti-at-qua the amount of arable land is not great: 
as to what may be in the interior I am unable to tell. 

Third. About Lake Chelan there is a great deal of good agricultural land id thf 
form of open prairies, bnnch-grass-covered hills, and rich, rolling timbered country 
The lake will furnish the means of getting at a large amonnt of valuable tin be 
which exists along its banks. 

Fourth. About the upper branches of the Methow there is a considerable extent of 
good agricultural and grazing land. The lower portion of the Methow flows throng 
a range of wooded hills and is hemmed in closely by them,; further up, these hiib 
become more rolling and grassy, and the banks of the streams are bordered by 
and wide terraces of excellent soil. Throughout this large territory of 4,675 sqosff 
miles, now set apart, for Chief Moses and his people, there are many fine valleys sod 
agricultural hills which would b© benefited by an open river. 

Fifth. The magnificent country bordering upon aud tributary to the OkinakJUtf 
would be immensely benefited by an open, through river navigation. I have alretffy 

























































































































APPENDIX T I—REPORT OP MAJOR JONES. 


2447 


described, as far as I could, the country in the vicinity of the Okinakane, and will 
not do so again here. 

Sixth. Al that portion of the Great Plain of the Columbia lying between the 
river an d the Grand Co ini I e6 an d Badger Monnta i ns would be benefi ted by the im prove- 
ment. Thin region is at present an settled and far a. way from market, but it is a fin© 
agricultural section and will have a large population mine day. 

The amount of country.which would receive a direct benefit from the improvement 

of Rock Island and Cabinet rapids, assuring, of course, the removal of all obstruc¬ 
tions, and a free and open river ’ below, would be about as follows, the areas given 
being, as near as possible, the agricultural and choice grazing lands: 

Square miles. 

Vicinity of Wenatchee and Enti at qna.. ....... 1:20 

V i ci n i ty of Lake Chelan.... ....... 100 

ternlty of hietbow ...... ............................. .................. . 

Y icijos ity of Okinakane .*.... ............................ »................... 

Great Plain, west of Grand and Moses couldes..... 



m m m 


m m» 


mm m m m 


m m m 


m m m 


m m m m 


mm m 


2,820 




the whole country east of the mountains would 
easy and cheap transportation tc 
and Columbia of the wood 

i, Mefchow, Okinakane, and other streams. This 
commerce m iumoer will certainty be of great importance. Besides the commercial 
interests involved in the raising and shipment of grain, cattle, wool, lumber, &c., 
other interests of great importance are apt t.o be created as the country is examined, 
if mines of the precious metals, iron, coal, &o., are discovered and developed. 

I come next to consider the benefits which would arise if the river from Foster 
Creek Rapids to the Mahkin Rapids was improved so as to allow boats to pane freely 
from the good river below to the good river above, and vice versa. In order to con¬ 
sider this properly, it is necessary to go ahead a little and take a look at Hell Gate and 
the Spokane Rapids, the only other obstructions worthy of mention below Grand 
Rapids, near the mouth of the Colville River. 

Until proved to the contrary, I shall consider that Hell Gate is navigable both up 
and down for steamers. If it is proved to be too swift for boats to ascend, then some 
method must be adopted for its improvement, which can bo considered further on. 

Acknowledging that Hell Gate is navigable, we come to the Spokane Rapids, which 
are not navigable except by a steamer using a. line. They are short, and the waters 
have a considerable fall; but, as I have previously said, they can be rendered passa¬ 
ble at a small expense by removing the bowlders and rocks which clog the channel 
and are the cause of the rapids. An expenditure of $20,000 would, I believe, effect¬ 
ually improve this bad place and render it easily navigable at all stages of water. 
In tne mean time, until their improvement shall be completed, any boats engagedin 
commerce on the river can line over the rapid safely, as the channel has plenty of 
depth, and is straight. 

This portion of the river, then, from Mahkin to Grand Rapids, a distance 
miles, must be considered as navigable, since the only obstructions in it are 
temporary nature. 

If, then, we assume that the river from Foster Creek Rapids to Mahkin Rapids be 
improved to allow the passage of boats, we see that it will open up the river to Grand 

and all the country tributary to the river up to this point will be directly 
by the improvement. About a good deal of this country very little is kuown, 
ng from what I do know and have been told, and from the general appear¬ 
ance of the country as seen from a distance, I think that a fair estimate of the good 
oroductive land (arable and grazing) which by means of the river improvement would 
be brought into direct river communication with tide-water is as follows: 

Square milea. 

360 
540 

bia River.... ...... ...................... 1,020 

600 
200 




Vicinity of Nespilem River 
Vicinity of Sana Poil River 
Immediate vicinity of Colui 
Vicinity of Colville River 
Vicinity of Spokane River 


• m 


* • • ■ * 


• m m w m m> 


m m m 


<m m w 


m m m 


m m m m m 


m m m m 


• ••••«►• 


beat Plain south of Spokane and Columbia 


m mm 


• m m 


Total. 




m m m 


.... 2,400 

... 5,120 

It is scarcely worth while for me to enlarge on the general benefit to the whole North 
Columbian Basin which would be conferred by removing all the obstructions and giv¬ 
ing through river navigation from Grand Rapids to the sea. 

The continued, earne st, and united efforts of other countries and sections, to obtain, 
water transportation to the seaboard by-means of riven and canals sufficiently attest 
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the estimation in which it is held by the people, and its value and importane* » 
clearly shown by all the navigable rivers and internal water routes of the world- 

The Government of the United States lias commenced the improvement of tin 
Columbia at the first obstruction, the Cascades; it has taken the preliminary 
toward the .improvement at the Dalles, and it will ere long lie called upon to caa 
mence the improvement at. Priest Rapids and the upper rapids to give a contanoalj 
navigable river. 

If we take a glance forward to the time when all this eastern portion of Wasfcos- 
ton Territory shall be settled, when the whole land shall be a waving field of gad. 
with here and there a village or a city; with railroads traversing the country in *r«y 
direction, and a vast commerce being carried on between the sea and the interior: i 
we picture to ourselves all this with the Columbia in its present state of int■-iTap’d 
navigability, and then picture it with the river completely navigable from the Grid 
Rapids to its month, we shall be able in some decree to appreciate the importancetf 
undertaking and completing the great works of improvement needed on the rives. 

In considering the amelioration of the river from the Grand Rapids to its mcri. 
we can divide the rapids which form obstructions to navigation into two classes: 
those which do not admit the passage of steamers either in ascending or deacead&t 
the river, and cannot be made to admit this passage by any work upon the rapifr 
themselves; and, second, those which, while forbidding the passage of stejuueaa 
ascending, permit them to descend in safety or can be made to permit the down mi 


passage 
The D 










ip. second clas 

Priest, Cabinet, Rock Island, and the Nespilem rapids all permit or can readily far 
made to permit the downward passage of steamers. If, then, we suppose that a 
loaded steamer engaged in river commerce can start at Grand Rapids and safely ilb- 
scend the river to the Dalles, and by means of improvements here and at the fa 
cades to the river’s mouth, the problem simplifies itself into adopting some sytfca 
of improvement to permit this steamer with its load to ascend the river. 

Passing up from the Cascades and Dalles, the first obstacle which presents ins: 
is Priest Rapids. 




first 


driest, uamnet, ttcicic island, ana me JMespnem rapias an permit or cai 
made to permit the downward passage of steamers. If, then, we sup 







There is a fast growing demand for river transportation above Priest Rapids* 
high as the Okinakane Valley. These rapids offer a serions obstacle to cootinsss 
navigation, but it is believed from reliable information that this obstruction, ad 
certainly the higher reaches together of 150 miles and m far m Foster Creek Rapid* 
are susceptible of open river improvement. 

On the Columbia, between the Snake and Priest Rapids, there 4m 

not appear, from examinations and reports of pilots, to be any need <rf 
improvements, but I judge it will be well to allow $100 per miiefx 
removal of obstructions which may appear at extreme low stage. 

Above Priest Rapids, except at Cabinet and Rock Island, where tte 
channels are bad, the river is like the original condite 

principal rapids named above, we have $67,500. Comparing these rapids 
to the minor Cascades, where rock work is in progress, as of equal dii- 

may be judged to be $400,000, or in the neighborhood of $480,000 for 
the Foster Creek and Grande Rondo reaches. While this amount eooM 
not be judiciously expended in one year because the working seasons 
too short, more advantageous contracts for the work could be made 
tinder a total appropriation available in annual installments than under 
a partial amount. This proposed extended improvement, like that not 
in progress, is rock removal from channels between stable banks when, 
navigation is impeded by bowlders, reefs, and rock masses. 

Beyond Foster Creek there are 400 miles of navigable water on the 
maiu river, reaching north of the Canadian Pacific Railroad, and nearly 
half as much on the Kootenay, broken by two places, where canals or 
portages mm required. 
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COMMERCIAL STATISTICS, 

These rivers are in the collection district of Willamette. Portland, Oreg., is th® 
learest port of entry. The nearest light-houses and works of defense ar© at the month 
if tlh© Columbia River. 

There are several garrisons of troops in the immediate region. The 
revenue collected at Portland for the thirteen months ending Jane 30, 
1884, was $402,290.76. 

The productions of the Upper Columbia country are rapidly increas¬ 
ing:. The natural outlet for shipment is on the line of the Columbia 
River, by water or rail. The complete barriers at the Dalles and at 
the Cascades, where portages for through traffic were formerly used, 
prevent navigation to the seaboard from being continuous. The river 
boats are used as feeders^for the through-rail routes j one line runs from 

second line from below Kiparia to Ainsworth, at the month of the 
Snake; and a third from Priest .Rapids to Ainsworth, and thence to 
Celilo, for accommodation of traffic on side of river opposite the rail¬ 
road. Riparia, Ainsworth, and Celilo are points in the railroad system. 

There is sufficient traffic from regions which the railroads cannot 
reach, and which the rivers do, to warrant the completion of the present 
project of improvement. 

The Government has eutered on 9 . canal work at the Cascades, now well 
advanced. An estimate and project for improving the Dalles were sub 

niitted in 1882; the cost of the first stage of construction is $283,353.61, 

which stage would be required in any plan of improvement—canal, open 
river, or boat-railway. The completion of the Cascades and Dalles 
works will make local improvements on the upper rivers more valuable. 
These waters will probably in the near future be parts of a through 
transportation route from Idaho, Eastern Oregon, and Washington to 
the head of ship navigation. 

Opening th© Foster Creek reach will give an outlet to nearly 3,066 
square miles of productive valley and plain now shut off from trans¬ 
portation. The next extension will drain southwards a rich country, 
mostly in British Columbia, all of which otherwise would depend on the 
Cauadian Pacific Railroad. 


Prinoipa 



Portland 


om the Upper Columbia 
ending June 30, 1884. 





Articles 


• *t m m m m 


• • 


mm® •mm 


m m m m m m m 




Flour.. m m m m m m m 

Bran. 

Mill-stuff (unspecified) 

Potatoes. 

JIL.L ll»| ....... . . » 

Wool mm® •mm'rnmwm.mmmmwm 

DC jlliH €> ill mwmmmmwmmmmmmmm®- t 
Batter • m m m m m m wmmmmmmmm 

Eggs ................. 

Fruit.. 

Flaxseed. 

Hops.. 

Cattle.... 

Horses ................ 

Sheep ........_.... 

Mules...._......... 

Hogs ......... 

Total value ..... 


<m m » m m w 


m m m m 


» » * ■ 


«*•«*« m m 


m m • m 




« * « • 


mmmmmmmmm 


m m, m m 


mm • m m m 


88® (SB • B # M » » 


m • m • • m m m m mm 


m m m 9 



■ » * * » mmmmmrnmmmm 


mmmmmrnmmm 


m m m • • 


m m m m m m m m m 


m m m • • 


» • w « « 


■ m m * m <m m 


• • 




,.. oentals 
...barrels 
..oentals 
..pounds 

.do . 

....saoks 

-bales 

.. pounds 
... do.. 
packages 
..... do.. 
..... do.. 
... sacks 
..pounds 
. .number 
..... do.. 

•*. *. do.. 

.....do.. 




765,640 
1,076,926 
1,760 
016 
7,689, 801 
939, 309 
8 ® 
111 
1,561 
33,222 
78,740 
7,176 
436 
18,268 
38 
7W 




*3,174,830 
769,302 
90 
6,740 
16,085 
1,940 
2,710 
1,116,6®5 
84,550 
1,541 
1,595 
1,242 
98,075 
12, 976 
287,000 
41,680 
46.486 
8,800 
4,559 

M6M*s 


Receipts previous year were valued at $3,985,478. 

154 END 
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Statement #/ import9 to, and export* from , Snake River points f % eteambomt* for 

img June :*.U, l*^. 

{Furnished by Auditor Oregon Railrotd and Navi gat mm Company.) 

IMPORTS. 


Art, Idee. 


Where to. 


Merchandise 


mm 


Ripiiriii and above 


EXPORTS. 


Where from, 


Merchandise.... 

IHto and feed. 

Household goods 

Cattle.. 

Hides. 


■ 1 > <11 * Hi 


a » ill *1 m m • • 


.. .. 


* m » 


* to 111 W *» » • 


• » m >■• m 


to in >to <11 <11 .11 '■ • <li <n m • ■ to 


■to IB' IB IB « IB' IB to Kl< IB to, 


» •, 


•w bi » » 


Wheat. 
Flaxseed 
Other grains 
Pototoe® 
Miscellaneous 


a « 


* '«» • ■» • "1 m m «• » >«» » at » - » » 


• • » * .", to « IB BI • 11 ), m .. «> * 


54 

r o 

Si! 

<3 


Ton*. 

46 

1,359 

[I 111 ) 111 ' 111 to <11 IB 

3 

32 

428 

5.903 


B 

< 


<^ 


"P UP «n * «■ 


an. no.. Adi m 


54 

105 

647 

10 

2 


9.311 

1,157 


* 2 

e ? 

2,713 

349 




• IB .111 BI 


* BI iB> 


46 


Total 


’,817 



STATEMENT BY FRANK T. DODGE, SUPERINTENDENT RIVER DIVISION OF OREGON 
ROAD AND NAVIGATION COMPANY, OF THE RIVER FLEET AND ITS ROUTES. 

Portland, Oreg., July 13. is 

Dear Sir : The following is a list of our boats ou the Upper Columbia and Sa* 
rivers, and their carrying capacities. They can navigate those rivers any when ± 
tween Celilo and Priest Rapids and the mouth of the Grande Ronde during favervv 
stages of water, bnt they air© principally engaged in carrying grain, &c., from!* 
' ‘ and points below to Riparia, where one branch of the railroad terminates. 'IB'" 

River, about 35 miles above Ainsworth. F 




D. S. Baker .. 
Annie Flaxon 

A1 mot a.. 

John Oates... 

Spotane. 

Northwest 


w <m m m m m & 


m «- m m m m ® 


m mm m m 


m m m m m m **> m 


m m m m <m # m # m 


* « m m m & m 


m m 


m m • <® 


m m m m m m 9mm*w9mmmmBmmrnmw + m** 


m m m 


J# 


Yours, truly, 

Frank T. Dodge, 

Superintend* 1 

Capt. Ciias. F. Powklt 

From the exhaustive ami finished presentation of the subject by Cap 
tain Powell and Lieutenant Symons, I conclude that the Columbia 
above the mouth of Snake River is worthy of improvement, but I wodi* 
recommend that the necessary operations be preceded by such a snrrej 
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as will enable me to deduce plans of improvement from a general study 
of the whole situation. I estimate that such a survey as far up as, and 
including the Priest Rapids obstruction, will cost $12,500. 

Very respectfully, your obedient servant, 

W. A. Jones, 

Major of Engineers. 

The Chief of Engineers, U. S. A. 


LETTER OF THE CHIEF OF ENGINEERS. 





STATE! 






a. 















under the river and harbor act of July 5, 1884, being in excess of the 
funds available for that purpose, it has become necessary to make a 
reduction in all estimates submitted. 

• You will please, therefore, revise your estimate for the survey of the 
Columbia River, between the mouth of the Snake and Priest Rapids, 
Hubmitted with your report of November 12, reducing it to the least 
amount required for a survey with a view to the improvement of the 12 
miles of the river at Priest Rapids, and limiting yourself to such au 
examination of the river between the foot of those rapids and the mouth 
of the Snake as will enable you to submit an estimate of the cost of 
clearing the few obstructions that ar© said to exist in that stretch of 
the river. 

An early reply is desired. 

By command of Brigadier-General Newton. 

Very respectfully, your obedient servant, 

John G. Parke, 

Colonel of Engineers, 

Bvt. Maj . Gen., <7. 8. A. 

Mai. W. A. Jones. 



ofE 




Sir: I have the honor to acknowledge receipt of Department letter 
of 1st instant, requesting a revision of my estimate for the survey of the 
Upper Columbia River, contiuing operations to the 12 miles at Priest 
Rapids, and making minor examination of the river below as far as the 
mouth of Snake River. 

My estimate was based upon the cost of surveying the reach at The 
Dalles. It seems to m© that the question of improving the Columbia 
River is so important, the river of such volume and extent, that it will 
be well to go a little slow in presenting projects for improvement and 
have them based on considerably more knowledge than we now possess. 
Such knowledge can only be obtained by thorough surveys. I shall at 
a proper occasion present a project for making a complete survey as far 
as the boundary line, with the establishment of gauges at a number of 
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points, so that we may get some idea of the probable effects of m 
operations. 

.At the same lime there is a strong demand for immediate relief ftw 

the country above Priest, Cabinet, and Rock Island rapids, which migh 
be met by clearing out rocks in the readies 'between them, leavicz 
portages at those points. Perhaps some means of polling boats up the* 
rapids by lines may be devised. 

I will therefore modify my estimate so that it will enable a rape 
survey to precede operations under Captain Powell’s project, as set fora 
in his annual report for this (current) year. 

For this purpose 1 estimate that the sum of $6,000 will be required. 

Very respectfully, your obedient servant, 




A, Jones 

Major of 1 



SURVEY OF COLUMBIA 





The time has arrived when further progress in the improvement 4 

the U.pper Columbia and Snake rivers must be preceded by a careft 

survey. The Columbia has now been surveyed as far up from the m 
as the mouth of the Willamette, at the Cascades, and at the Dalk»: 
and the survey of Priest Rapids will soon be completed. It is perfectb 
obvious that any further projects can only be intelligently guided bji 
good survey. I cannot too strongly urge the necessity for this saim 
These are rivers of commanding importance, and it Is qnite time tte 
they should be studied by the light of careful surveys, such as are i«« 
in progress upon the Mississippi and Missouri rivers. " The distances p 


be surveyed are about 630 miles on the Columbia and 137 mile® on tit 
Snake, as far as Ley making a total of 767 miles. At $150 p 

mile, the cost would be, in round numbers, $115,000. 

This can be advantageously expended in two annual installments 4 
$40,000 and one of $35,000. 
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MAINTENANCE AND REPAIRS OP WASHINGTON AQUEDUCT—INCREASING 
WATER SUPPLY OP THE CITY OF WASHINGTON—ERECTION OP FISH¬ 
WAYS AT THE GREAT FALLS OF THE POTOMAC. 









OTHER 





1. Washington Aqueduct. 

2. Increasing the water s 

of Washington. 





Erection of fish-ways at the Great Falls 
of the Potomac River. 


Office of the Washington Aqueduct, 

Washington , D. C. y August 12, 1885, 

General: I have the honor to transmit herewith reports of opera¬ 
tions on the Washington Aqueduct; increasing the water supply of 
Washington, D. O. ; and erection of fish-ways at Great Falls of the 
Potomac, for the fiscal year ending June 30, 1885. 

Very respectfully, your obedient servant, 

G. J. Lydbcker, 

Majbr of Engineers . 






U U i 








During the summer and fall of 1884 the work of macadamizing the 
Aqueduct road, which has been in progress for several years past, was 
extended to the point at which it diverges from the line of the conduit, 
aboQt 2£ miles by the road from the site of the dam, and inlet to the 
aqueduct, at the Great Falls. Some stone was also placed on the worst 
parts of the road beyond that point over distances aggregating about 


1,500 feet. 

The total expenditure of broken stone for the above work and for 
scattering: repairs on parts of the road previously improved was about 
2,000 cubic yards. 

At the end of August the water-level at the Great Falls Dam was 5 
inches below its crest. Repairs were made to the temporary brush and 
stone dams at the head of Conu’s Island, by which a larger flow into 
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the Maryland Channel was induced, and the water-level raised to a: 
elevation of 1 inch above the dam. 

The water-level during the year varied between a maximum of 2-> 
feet above the crest of the dam to a minimum of 0.4 foot below it, fir 
total fluctuation being only 2,73 feet. 

In December a wire screen 15 feet long and 6 feet deep was placet 
across, the inlet to the aqueduct at the falls, to prevent the inflow ** 
drift and other floating matter. 

In the spring of 1885 an overflow weir was constructed at the ireced¬ 
ing reservoir to carry oil storm waters. It is of masonry, 76 feet long, 
with its crest at an elevation of 146.5 feet above high tide. The effin 
ent gate at this reservoir was also thoroughly repacked. 

The work above outlined comprises the principal operations of tfc 
year, beyond the usual routine involved in the care of the aqnedor: 


State 


from which the following items are taken as indicating the amount iiasi 
character of water supplied. 

The outflow from the distributing reservoir during the twenty-fb«r 
hours commencing at 6 a. m. on the 26th of June, 1885, was 25,219,1& 
gallons. This is the amount drawn off by the mains during that period 
and shows the amount so taken as averaging about 140 gallons per 

capita of the population of Washington and Georgetown. The cora- 
spending amount last year was 24,827,013 gallons.' 

The average of mean monthly pressures in the supply-mains at crosfr 
ing of Rock Creek was 31.72 pounds per square inch. The time com* 
ponding to this average pressure is 9 a. in., at which time the flow 
through the mains is ordinarily a maximum. The pressure last year w* 
32.13 pounds, and the year before only 30.87 pounds. 

At the effluent gate of the distributing reservoir lilies- water was clear 
during 211 days, slightly turbid 20, turbid 53, aud very turbid 81, dif 
fering in this respect but slightly from its general condition during tk 
preceding year. 

The total amount appropriated on account of the Washington Aqoe 
duct from September 30, 1850, to June 30, 1885, is $3,925,157, of whiefc 
$80,000 has been from the reveunes of the District of Columbia. Of tk 
total amount appropriated, $3,455.38 has reverted to the United States 
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d the other 
is a money i 


half by the District of Columbia, 
tatement for the fiscal year ending 


Since 




Amount appropriated by act of July 5, 1884...... 

Amount appropriated by act of February 25, 1885 


• m m m 


m m m 


Amount expended during the year.. 
Outstanding liabilities June 30, 1885 


« • m 


m rn m m m 


$18,610 77 
1.389 23 


$20,000 W 
20,000 N 

40,000 » 


Amount available June 30,1885. 


m m • 


20, ooo m 

20,000 if 


The amount required for the fiscal year ending June 30, 1877, is........ - 20,000 e 1 

The amount named above as required for the next fiscal year is that 
which long" experience has shown to be necessary for the annual main¬ 
tenance aud repairs of the aqueduct and its accessory structures. 
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Ttie organic act establishing the present form of government for the 
>i«t>rict of Columbia provides that the sum necessary for this purpose 
ha.ll be included in the annual estimates submitted to Congress by the 
>istrict Commissioners, and one-half of the amount annually approprl- 
ted on that account is taken from the revenues of the District four the 
corresponding year. As one of the Commissioners, I am advised of the 
act tliat the revenues of the District cannot now contribute annually 
n this direction a sum materially in excess of the customary appropria- 
ion ; nor does the organic act to which I have referred appear to con¬ 
template that the Commissioners should go further and submit as a part 
:>f their estimates for the support of the District government in any one 

year an estimate for additional works, or any considerable modi¬ 
fications of existing structures, such as might be deemed necessary for 
eliminating all danger of.pollution to the water supply in the future. 















* . • 


















of all * 

el i very 




tion to the supply of Potomac water, and its delivery in the greatest 
possible purity . 

During the past spring the keenest apprehensions were excited in 
the minds of a large portion of this community by a series of most 
i\larmii»g and exaggerated representations, to the effect that the supply 
was unutterablv polluted at the inlet to the aqueduct and at the re¬ 
ceiving reservoir. 

In relation to these representations I only desire to say here that the 
condition of affairs at these points last spring was substantially the 
same as it had always been since the aqueduct was completed, and 
that the water supplied totii© city at that time was as pure as it ever 
lias been. Some of the surroundings were unsightly and suggestive of 
possible contamination to the water supply in the future, but not such 
as to warrant any feelings of alarm at the time. This view was fully 
confirmed by the results of several analyses, made independently by 
three disinterested and expert chemists. 

Under the heading of “Improving the condition of the water-supply,” 
in the report transmitted herewith, Captain Symous presents the sub¬ 














discharging-weir has been constructed below the dam, so that wheu the 
canal-level is emptied all its contents will pass into the Potomac below 
the dam. This work was authorized by the Secretary of War, on the 
suggestions made in my letter dated May 23, 1885, for the purpose of 
allaying the alarm of the public that had been excited by the repre¬ 
sentations referred to above. With the same object in view the river 
bank between the canal and Maryland Channel, near the inlet to the 
aqueduct, has been cleaned up. 

This strip of Land up to a point opposite the head of Conn’s Island, a 
distance of about 2,869 feet, and comprising about 12 acres, is claimed 
as the property of the Chesapeake and Ohio Canal, and it is desirable 
that it should come into the possession of the United States, so that its 
occupation may be controlled in such manner that the purity of supply 
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shall not be threatened. Surface drainage over tin* land is diiedjs 
the quiet waters of the Maryland Channel, which constitutes thefc 
line of supply to the aqueduct, whereas al>ove that limit the 
is into the full channel of the Potomac, where full flow and rapid a 
rent would neutralize all elements of contamination that might 
from that section. It is represented that the canal company is debar* 
by its ch a iter from mak i ng sa le of this stri p of laud referred to ate 

and I would therefore recommend that C.Congress be asked to autte 

its condemnation as a necessary measure to maiutaini g the purine 
water supplied to the District by the Washington Aqueduct. It if v 
lieved that the value of the land does not exceed $600, and that thtz 
penses for surveys, appraisement, examination of title, aud fencing i- 
lands will be about $400 more, or #1,000 iu all. 

This would accomplish all that now appears to be necessary to air 

against pollution before the water enters the aqueduct. 







drainage of over 4,000 acres. The streams by which this area is dnix* 
the reservoir have already carried to and deposited in it a oon# 
able amount of sediment aud foreign substances, so that a consider*!' 
portion has become a marsh and filled with vegetable growth. Beskkv 
after heavy rains, these streams bring in large volumes of turbid wate 
For these reasons they should be directed in such manner that tiK 
will be discharged into natural channels beyond the limits of the res* 
voir. The way in which it is proposed to accomplish this is detailed: 

accompanying tracings. 

To preserve the pm.ity of supply it is also important that cei.tain to* 

of land oil the side hills and adjoining the reservoir, as shown on im* 
transmitted herewith, and aggregating about 17 acres, should ©ome it* 
possession of the United States; and, finally, the shallow parti* 
of the reservoir contiguous to the shore line should be dredged In 
depth to give security against the growth of water-plants, anti the a? 

should be paved or revetted with riprap. 

The estimates submitted by Captain Symons indicate that thee* 
of the work outlined above would be $130,000, of which amount thesn 
of not less than $100,000 is required for the most vital and pressings 
pose of diverting the tributary streams. 

The appropriation of the amount above indicated, $130,000, will affon 

in the nw* 


nit 


accost 






W. SYMONS, CORPS OF ENGINEERS. 

Office of the Washington Aqueduct 

Washington, D. C., July 30, 

Sir: I have the honor to submit the following annual report of operations fortk 
fiscal year ending June 30, lt'85, on the Washington Aqueduct, * * * ofwhiA 

by your order, I am superintending engineer. 

WASHINGTON AQUEDUCT. 


The operations on the Aqueduct, have been throughout the year of the enstom^ 
routine nature required for the proper maintenance aud distribution of the water mop- 
■, and the caro aud preservation of the Aqueduct and its accessory structures. 

. ncidentai repairs have been made, as found necessary, to the several bridges,^' 
verts, fences, telegraph line, aqueduct roadway, keepers’dwellings, offices, and otbff 
buildings. 
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At Great Falls the gnveiling and macadamizing the road above Bridge No. 3 was 
ommenced in August, and was finished during the rrionb of October. 

Arrangements were made with the fanners to furnish flint- rock at convenient places 
long the line of the road at f 1 per cubic yard, which Is considered to be a very ad- 
antageous arrangement for getting stone for repairs. 

A 12-inch by 18-inch culvert, 20 feet long, was made across the road near Tunnel F. 

On August. 28 and 29, 1884, the temporary dam at the head of Conn 51 ® Island was re¬ 
tired, as the water stood 5 inches below the masonry dam. The result was to raise 
he water 6 inches, and to help the city’s supply materially; 1,479 linear feet of mac- 
.dam-road was made between the junction and the Falls. 

In December a screen 15 leet long by 6 feet deep was purchased, and a frame was 
nade for it and it was placed over the mouth of the feeder to prevent trash, leaves, 
rush, &c., from floating in. 

During April, 1885, the effluent gate at the receiving reservoir was supplied with a 
iew gum packing throughout. 

During April and May, 1885, an overflow weir was constructed at the receiving res- 
rvoir, to enable storm-waters to ran off over the connecting conduit and down the 
bannei originally excavated lor this purpose. This is75 loot long and 27i| feet wide, 
?ith side walls 2-1 feet thick and 3 feet above the over!:!ow line. The reference of the 
op of the weir is 146.5 feet above high tide. It is constructed of stone set in cement. 



In May, 1685, a stone-crusher w as purchased and set up at Foundry Branch Shaft, 
tnd an engine and boiler hired, and about 400 cubic yards of stone broken, when fur- 
fa er work was stopped. 

During August, 1884, a leak developed in the high-service reservoir. The water 
vas kept down to 218 feet for some time, when the leak nearly disappeared and the 
lsual height of water was restored. 

The Rock Creek Bridge, Foundry Branch pipes, and the iron work about the bigh- 
torvice reservoir were all painted in the spring of 1885. 

About 2,000 cubic yards of stone were broken and expended in repairing the roads 
luring the year. About 300 yards of stone are now on hand along the line of th© 
oad. 

On the morning of the 26th of June the supply of w ater was shut off from th© dis- 
ribnting reservoir for twenty-four consecutive hours, to determine the quantity of 
vater ©onstimed in th© city of Washington. 

At th© commencement the water stood in the reservoir at a height of 145.25 feet 
ibove reference, and at the end it was 143.44 feet—a fall during 24 ndurs of l.Ht feet. 

The following table gives the fall of the water in the reservoir in decimals of a 
dot and the number of gallons consumed each hour: 
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For the past twelve years the average daily outflow of water from the distribute; 
reservoir, measured the latter part of June, lias been as follows: 
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give herewith, compiled from the records of the office, a table showing for eaei 
of the fiscal year just passed the condition of the water at th£ Great Falls, at 
connection or effluent of the receiving reservoir, and the effluent of the dh» 
reservoir. In determining the condition of the water a metallic tul>e 36 inch* 
with glass ends, is used. This is filled with water and the distance at which i 

hr 

whole length of the tube the water is considered clear, and 
less as the water becomes rnoro and more turbid, decreasin 
it can only be seen at a distance of half an inch. 

table also gives the pressure of the gauge at Rock Creek office every day ** 
It also gives the height of water over dam at the Great Falls, for each day 
year, i n feet: 
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From this table it may be seen that the water flowed over the dam *23 9 days aid 
was below it 76 days. 

The greatest depth over the dam was on January 18, when the depth was 2.3a fts, 
and the least was August 29 and 30, when the water was 5 inches below the ere^t 
From this table is compiled the foil lowing table of pressures: 
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1885 are considerably below those of 1884 and p] 
> the fact that the receiving reservoir has been k 


circuit and the city deprived of the benefit to be derived from its use. This reeervoir 
is kept out of the circuit for reasons which will be explained hereafter. 

- The following table gives ft snranmry of the comparative clearness of the water at 
the Great Falls and the receiving and distributing reservoirs: 
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PKRSONAI. 



Thomas Sullivan is gatekeeper at the Great Falls, which position he has tilled siuce 


June, 1865. 

John Halloran is keeper at the receiving reservoir, which position he has filled since 
August, 1864. 

Daniel Harrington is keeper at the distributing reservoir, to which position he was 
appointed February 4, 1884, to succeed his father. 


IMPROVING THE CONDITION OF THE WATER SUPPLY. 


Improvements at the Great Falla .—The Chesapeake and Ohio Canal runs along the left 
bank of the Potomac River, from which it derives its water supply by means of vari¬ 
ous dams and feeders. At different points along the canal are waste and discharge 
weirs for the purpose of regulating the depth of water in the canal, to discharge storm 
waters, and to empty the locks when desired. 

The canal-level opposite the inlet to the Aqueduct is 2 miles long, and is supplied 
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with three overfall waste weirs and one discharge weir, of which all bnt one over 
fall weir discharges into the river above the Aqueduct inlet. 

The fact that water from the canal in varying quantities was constantly running 
into the river above the Aqueduct inlet was made, during May and Juno of this year, 
the occasion of a great deal of newspaper agitation and caused popular apprehension 
that the water supplied to the city was dangerously polluted by the water from the 
canal. 

Recognizing the great desirability of allaying all apprehension, steps were imme¬ 
diately taken to effect an understanding with the canal authorities looking to a 
change in their hydraulic arrangements, whereby the canal water from this 2-mile 
level would not discharge into the river above the Aqueduct inlet. 

On the 2d day of June I met the President and Directors of the canal at the Great 
Falls, and we went over .the ground together and decided upon a plan by which onr 
ends would be accomplished and the canal not injured. This plan was to close the 
discharge weir and two waste weirs permanently, and to construct below the Aque¬ 
duct inlet and above the head of Lock 20 a new discharge weir, which would accom¬ 
plish the same purposes as those to be destroyed. This plan was subsequently ratified 
by you, and the following agreement made: 


AGREEMENT BETWEEN THE UNITED STATES, 
THE CORPS OF ENGINEERS, UNITED STATES i 
CANAL COMPANY, BY L. VICTOR BAUGHMAN 


STATES ARMY, AND THE CHESAPEAKE AND OHIO 


“It is agreed between the parties aforesaid that in order that the United States 
may be enabled to prevent any flow of water from the 2-mile level of the canal, just 
above Lock 20, into the Potomac River above the Aqueduct inlet, it is hereby agreed 
that the discharge or waste weir about 400 feet above Lock 20, and the two waste 
weirs, or tumbling dams, next above the Aqueduct inlet shall be closed. 

“ It is also agreed that a new discharge or waste weir, of one-third greater capacity 
than the one destroyed, shall be built between Lock 20 and the Aqueduct inlet, to 
enable the level to be properly discharged into the river below the dam. 

“All expenses for materials and wages to be incurred in making these changes are 
to he paid by the United States. 

“Thfe work shall bo done by the Chesapeake and Ohio Canal Company under and 
subject to the inspection of the United States engineer in charge of the Aqueduct. 

“ Witness the signatures of the parties hereto this 10th day of June, 1885. 

“ The Chesapeake and Ohio Canal. 

“ Per L, Victor Baughman, Preindent . 

“G. J. Lydecker, 

“ Major of Engineers, U. A. 

“Witness: 

“Thomas W. Symons, 

“ Captain of Engineers. 

11 S. Gambrill, 

“ Treasurer Chesapeake and Ohio Canal Company.” 


As soon as this agreement was made, work was commenced in carrying out its pro¬ 
visions, and is still in progress and will be completed as early as possible. 

The land between the canal and the river was cleaned of all stables, and, as far as 
possible, of anything which could cast a suspicion on the purity of the water supply. 

The strip of land lying between the river and the canal for about half a mile above 
the Aqueduct inlet is claimed by the canal company, and is used as a pasture by the 
people living at the Falls and as a camping-ground by the canal boatmen. In conse¬ 
quence, there is a considerable quantity of animal excreta constantly being deposited 
thereon, which in times of rain is washed into the river and some of it into the Aqne- 
dnct; while under its present ownership there is nothing to prevent people from 
building houses and making their homes on this land. 

The presence of people, houses, Ac., on this strip of land along the river bank just 
above the Aqueduct inlet, or its use as a common for the pasturage of hogs, cows, 
mules, and horses, should not he allowed, as serious and unpleasant- consequences 
might result therefrom. For the above reasons this strip of land should be under the 
control of the Aqueduct authorities, in order that it may be entirely closed, and every¬ 
thing kept from it which could, by any chance tend to pollute the water. I have 
therefore the honor to recommend that Congress be asked to pass the necessary legis¬ 
lation to obtain for the United States the ownership of this land. It cannot he pur¬ 
chased at private sale, as the canal authoiities are not permitted to sell real estate 
by their charter. The only method seems to he to condemn it and have it appraised 

It is unimproved now, and not of great value, and should be secured to the Gov. 
ernment before any improvements are made on it. 

A plat is submitted herewith showing the area desired. This tract of hind contains 
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11.72 acres. It is so laid out m to leave fi tow-path of 25 feet in width along the caui 
bank, which is sufficient for all the purposes of a tow-path. 

If this land can be procured it is designed to inclose it on the canal side ad nth 
with at strong and clone wire fence to keep everything from it. 

The estimated cost of this improvement is as follows : 


11.72 acres land at $50...... -......................................___ .... $54 

Expenses of advertising, appraisement, examination of title, &c.. 28$ 

Wire fence, 3,600 feet, at b cents....................................._..... 286 


Total estimated cost....... 1,074 

Improvements at the receiving reservoir .—The completion of the alterations at the 
Great Kalis to prevent the inflow of canal water into the river just above the Aqw- 
duct inlet, and the possession by the Government and fencing in of the strip of Iasi 
lying just above the Aqueduct inlet, between the canal and river, will insure at tb* 
inlet a supply of water as good as can possibly be obtained from the Potomac, with 
all known sources of suspicion removed. 

This untainted supply would then be conducted by the conduit to the receiving 
reservoir, which, as an important feature in supplying the city with water, deeervea 
special attention. This reservoir, capable of holding some 160,000,000 gallons of 
water, is designed to hold a supply of water in case of any accident to the Aqueduct 
above it, to equalize and increase the pressure of water os supplied to the city, and to 
furnish a large and comparatively quiet settling basin where the sediment carried ciiis 
be deposited during the gentle and slow passage of the waters from the upper to the 
lower end. 


This reservoir is simply the natural valley of Powder Mill Branch,acroee which * 
dam has been thrown. The bottom and sides are without paving or puddling, and il 
receives, besides the waters supplied to it by the conduit, all the waters flowing is 
Powder Mill Branch, Mill Creek, and the other streams of the basin. Powder Mil 
Branch has a drainage area of nearly 3,000 acres, and at ordinary times is a stress 
of considerable size. At times of storm and freshet the volume of water flowing in 

it is very large, and it brings down with it a great amount of sediment. This aiiiwil. 

ment, 11 owing iin for many years, has nearly tilled the whole upper end of tlio nes* 
voir and converted it into a marsh unit for the proper storage of water. 

The same thing is true to a lesser degree of the other streams flowing into fiL Then 
streams, discharging their turbid floods into the reservoir after every rain and crat¬ 
ing strong currents therein, interfere very materially with on© of its most important 
functions—that of a settling reservoir. In order that it should properly and in tin 
most perfect manner fulfill its office as a settling reservoir these streams should If 
kept out of it, and it should be deepened about the edges and i ts banks paved witi 
stone. 


Besides interfering with the settling of the water in the reservoir, theme stream 
are liable to dangerously pollute it. The country drained by them is becoming mote 
and more populated each year, the number of domestic animals is increasing, and » 
is the use of fertilizers to a remarkable degree. A map is given herewith of the 
country draining into the reservoir. It should need no argument to convince anybody 
of the great desirability of excluding the drainage of this country from the water 
supply of the city. 

The length of tnese streams is not sufficient to render innoxious the impurities con¬ 
tained in their waters. It is not an uncommon thing for dead animals to be found xa 
these streams, and their presence may be undetected for days. 

The recent terrible experience at Plymouth, Pa., shows how necessary and desira¬ 
ble it is to gnard in every possible way the water supplied to a community. 

The value of this reservoir for settling purposes is chiefly from December to Jana 
During the remainder of the year it has a decided value as a storage basin, and n 
equalizing and increasing the pressure on the city supply pipes. 

In order to render this receiving reservoir as efficient as it is possible and practica¬ 
ble to do, two things should be done as soon as possible—the injury which it has re¬ 
ceived by the disposition of sediment and the growth of aquatic plan to should be 
repaired* by dredging, and the recurrence of this should he prevented by turning 
the streams which now into it and causinjg them to flow around it and discharge 
directly into a natural water-course below the reservoir. Also certain lands border¬ 
ing the reservoir should belong to the Government to prevent any use of them which 
could cause any pollution or fear of pollution. 

The accompanying plat and cross-sec ions show the plan proposed for accomplish¬ 
ing the end desired. There are three main streams entering the reservoir, the w»t«Ri 
of which should he diverted. Powder Mill Branch with a drainage area of 2,81# 
acres, Mill Creek with a drainage area of 968 acres, anil East Creek with 230 acres. 

The little spring branches entering at the extreme southeastern end of the reservoir 
are very 8ma.il, are fed by the punnet springe, and am in their whole course within the 
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tervoir reservation and constantly under tlie eye of the keeper, and can in oonse- 
©nce be rigidly guarded. 

It is not considered that there is any occasion for diverting them now. If at any 
ne in the future it should seem desirable to keep these spring streams from en 
ring the reservoir, it can be done by a simple extension of the plan proposed for the 
her streams. 

The plan proposed is to take the waters of East Creek by nun open channel cut in 
lb hillside north of the reservoir to the basin of Mill Creak; theu to take the co ra¬ 
iled waters of East and Mill creeks to the basin of Powder Mill Branch by an 
•en cat and tunnel. The combined waters of all the creeks then are to be taken by 
cans of a tunnel and open cut underneath the conduit, anil to the natural water- 
•nrse below the reservoir, known as Little Falls Branch. The work is planned so as 
give the shortest tunnel line possible between the reservoir and Little Falls, 
ranch, and the existing open cut for the conduit waste-weir is utilized. 

From examinations of the rock exposed in this waste-weir it is probable that about 
»lf of this new tunnel will be in hard rock requiring no lining, and half will have 
s lined with masonry. 

It will have to be deep enough to pass under the conduit without endangering or 
iterfering wif h the latter,.. and this renders desirable a drop or vertical shaft at its 
near the reservoir. In order to throw the water into the tunnel a dam is to be 
across the reservoir just above where the couduit discharges its waters. This 
built here for the reason that the area of the reservoir above it is nearly filled 
sediment and overgrown with plants aud weeds, and is unfit for water storage, 
t is desirable also to have a small catchment basin for the storm waters of Powder 
till Branch, &c. 

The upper end of the reservoir from the located position of the dam for about 800 
set has been so filled by sediment that the water is only from 1 to 3 feet deep. The 
lau proposed contemplates dredging out this to a depth of at least 5 feet, and UBiiig 
le material or as much of it as is needed for building the dam. 

The dam is to be rendered water-tight by closely driven sheet piling and the proper 
Istribution of excavated material. 

The good stone excavated from the tnnnel w .ill be used in the masonry required and 

dr paving the slopes of the dam and open cuts. 

Across the head of the Mi 11 Creek basin a aimiiliir dam will be btiilt, and for like 
fosons. The material for thin dam will be mostly obtained from the open channel 
tit from Mill Creek to Powder Mill Branch. It is probable that the tnnnel portion 
wtween these two creeks will all require lining. This tnnnel is rendered necessary 
»y the fact that the hillside south of it jutting into the reservoir is very steep, ren¬ 
tering an open channel around it very difficult of construction and expensive to main¬ 
tain. 

A small dam will also be built across the head of East Creek, a portion of the mur 
Siriiiil excavated from the open channel cut between it aud Mill Creek being used for 
is construction. 

All the channels and tunnels have been computed to carry off a suppositious rain- 

iii.ll of 2 inches per hoar, the amount reaching the water.courses being computed by 

in© Burkli.Zeigler formula and the channel ways by Rutter’s formula. 

There will be needed a tract of land about the lower end of the main tnnnel and 
Hit at Little Falls Branch for dumping ground, and to build bulkheads of the exca¬ 
vated material to preveut the adjacent lands from being deluged by the floods which 
it times must come down through the new channel. This tract is shaded on the 
plat, and marked A; it contains about three acres. • 

Along the upper end of the reservoir and lying between it and the conduit road is 
ft strip of land ocoupied by two families, with out-houses, stables, privies, &c. The 
land is under cultivation, and is a steep hillside sloping to the reservoir. This land 
os at present occupied is a constant menace to the purity of the water supply 
would recommend that it bo taken for the Government and all buildings and every 
thing of like nature removed, aud that nothing be allowed upon it i 
any possibility tend to cause pollution of the water in the reservoir 
shaded on the plat, and marked B. 

For similar reasons, and the additional one that the proposed new tunnel passes 
under it, possession should be obtained of the small triangular area, market^ C on the 
plat, lying north of the conduit. # 

Another area of land which should pass under th© ownership of the Government, 
and the control of the Aqueduct authorities is the shaded portion lying north of the 
reservoir and marked D. Through this must pass the tunnel for conveying the waters 
of Mill Creek to Powder Mill Branch. This area is partially under cultivation, and 
fertilizers, manures, <fec., put upon it are washed in times of storm directly into the 
reservoir. From its situation it is also liable to be used for purposes still more dan¬ 
gerous to the water supply. 

_ The present boundaries of th® lands owned by th® Government mm too near th# 
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water linn t© permit the proper permanent mud most efficient guarding d 
wir. 

The lands pertaining to the reservoir shook! be completely and seciidy 
to pse vent cattle, lu^s. iVc. from getting near and polluting the water, 
tinned in this estimate the cx:Mi: of a strong w.lie fence where it is needed. 

The banks of t be reservoir n nder the improved plan wil 1 be abon110,(*# 
If let! as jiii present in their ns;nml cocdi;;*>n winds and storms most 
to wash the^ Ivanar.d it he*aies i;:auddied to a greater or leas degree 
of the reservoir for sett dug and storage purposes is in consequence very 
Tb draw otf the wat* r a: d rva\e these h» it* » not now practicable, on 
great and pioVr.ged ito'anrn:enee w!»:fh It mould canae to the peopled 
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Mills Branch to Falls Branch—Continued. 
- ja vat ion in open cut near Falls Branch; 

Earth, 1,000 cubic yards, at 30 cents.. 

Rock, 1,200 cubic yards, at $2.25......... 

*e conduit through dam....... 
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and required in accordance with this plan is estima 

near Fails Branch, 3 acres, at $50 per acre. 

north of conduit road, 4 acres, at $200 per acre... 

3nient8 ou B m m .* «n tii m m m m m » • m * m <» m m m «*»« m m «» • * • '»■ • «* ■* * m <■> m <»> 0 

north of conduit road, 2.6 acres, at $100 per acre . 
north of reservoir, 7 acres, at $100. 


»' * * »■ * * 


m .. 


m m * til 


ss of advertisements, appraisement, surveys, plants, examination 

: e». &o.. . mi m m m • » m m m m m « » m » m . . m <#1 m ® « *. . m •m tii tm m n » * u* m m * .» ■«> » « * mt m m . . . .* m . . » 




• . m » 


nee about 


» 


feet, at 


$150 00 
800 00 
600 OO 
260 OO 
700 0O 

,510 OO 

500 00 


3,010 0Q 
598 50 

3, COB 50 


xpensea for engineering, including surveying, platting, 
ork, clerks, &c., will probably be about $8,000. 

3 stimate, summarized, is as follows: 

4313 li*. to «Mi. 11 Creek..................................... 

*elc to Powder Mill Branch.... 

Mill Branch to Falls Branch.. 

ing banks and dredging in reservoir. 
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$6,781 54 
22,593 50 
63, <39! 50 
15,3413 25 

7,000 00 
3,010 00 
598 50 
8,000 <3# 

127.021 20 


round numbers, and to provide for contingencies, $130,000. This sum is be- 
-o be ample to put the receiving reservoir into a perfectly good and healthy 
on, and insure its freedom from pollution by the waters now draining into it 
ie surrounding country. During the present summer the water from the Great 
-as been conducted around this reservoir in order to gnard against any harm 
Ion® by taking it through. The result has been a certainty that the water is> 
m any*possible contamination from this source, bnt this has been obtained at 
I; oIf » material diminution of pressure on the city water-pipes. 
jvs *ter in the Upper Potomac is, without doubt, as pure and wholesome as can 
id in any river, and when this is brought to the city absolutely free from con- 
tloiii or pollution from any other sources, \Vaskiugtou will have a supply of 
I xj ©311 celled in quality aud above suspicion. The measures now in progress and 
l01 idetl at the Great Falla and the plan proposed for improving the receiving 
'| r vv'ill remedy all known existing evils in the arrangements for briuging the 
* & f J^citomac water to the distributing reservoir. 

-therefore, to recommend that in addition to the usual 120,000, for the care 
^ixlt*® 1111110 ® the Aqueduct, Congress shall be asked to pass the necessary leg- 
‘ all d appropriate money as follows; 

gs^nd fencing at Great Falls. . $1,074 

r0 ^ring receiving reservoir....... 130,000 


^ >J - 0 ^ing receiving reservoir .... 
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The distributing reservoir .—In the early part of June, 1885, tb© water supplied to 
city became exceedingly offensive, having a slightly greenish color and a strong oO 
fishy smell. 

In many other cities 'the same thing was observed. 

It has occurred here before on several occasions, particularly in 1875. Invest! 
tion has shown that it is caused by the decomposition of myriads of minute fib 
aquatic plants which are generated and thrive on the surface of bodies of quiet 
under favoring meteorological conditions. These minute microscopical plants 
generated principally in the spring, when the air is swarming with the germs of 
mal and vegetable life. There are various species of fresh-water algae however, 
thrive at all seasons of the year. There is nothing more certain than that ail 
waters of rivers, lakes, or reservoirs which are subjected to the action of the at 
pbere are continually having their plant and animal life replenished by germs t 
from. If the water remains stagnant-, this life multiplies and becomes of higher o 
If, however, the water is agitated and tossed about as in a swiftly running river or 
wind-beaten lake, these germs and minute plants and animals are broken up, 
solved, and returned through oxidation to the original elements and their ino 
compounds. In our own case this spring, the weai her was warm and the air was qu 
for a number of days preceding and during the prevalence of the disagreeable <xlorJ 


and everything in the condition of air and water wm conducive to the growth of liv-l 



with 


off bji 



wing to| 
water in 



waters 

the main pipes and distributed throughout 

In the pipes the minute plants, &e., were broken up and destroyed, and 
the absence of air and circulation gave off their gaseous emanations 
the disagreeable form so noticeable. 

The first storm which came broke up thiB quiet growth on the 
carried away the gaseous products, and the fishy odor disappeared. 

This offensive odor in the water caused great apprehension to the people of Wash 
ington as well as a very large aggregate expense, and must continue to do so at every 
occurrence thereof. 

While it is not ascertained and is not believed that the bad condition of the 

as evidenced by its smell is the cause of any serious illness, yet at the same time It 
may not be without its effect on delicate persons and in aggravating the malaria so 
prevalent in Washington. 

In view of this fact the question arises aa 
of preventing it. Study and observations of nature’s methods of purification it in 
believed reveal the answer to this question. Swift mountain streams tumbling 
-over falls and rapids and being dashed to foam among rocks are always far more free 
from organic impurities than are the aanti© streams flowing sluggishly through the 
valleys. The constant motion of the water prevents all quiescent growth and con¬ 
tinually brings the watery particles into contact with the air. 

It is a fact recognized by the highest authorities that the waters of a stream are 
putified by running in their natural courses. The sewerage of a city flowing into a 
river is so acted upon that at a short distance below no trace of it can be discovered 
by chemical processes. 

The means by whioh this purification is brought about are due to bringing all con¬ 
tained impurities in contact with the air, from whioh results oxydation, carboniaa- 

elements and inorganic compounds there being deposited 

The process depends primarily and 

waters of a 

quiet reservoir some method of aeration must be 

The artificial aeration of water as a means of increasing its purity and destroying 
deleterious organic matter is receiving attention from those having charge of the 
water supply of cities, and some very beneficial results have* been obtained from its 
adoption. In our own case the necessity of adopting a Bystem of aeration and the 
proper system to adopt is yet undetermined. 

A very simple plan would be the disposition over the bottom of the distributing 
reservoir of a system of perforated pipes, by the medium of which air could be forced 
into and through the overlying water. The water would be kept in continual aaii|i;v;'K't^- 
tion in contact with the air, which, in escaping to the surface would perform its i>en- 
©icial operations on all contained impurities, and carry away all gaseous emanations 
into the overlying mass of air. . If the water in this reservoir should be constantly 
aerated, it would constitute a safeguard through w hich it would be scarcely possible 
for any dangerous elements to reach the city, even though they might be prevalent in 
the Potomao at the source of supply. 



FINANCES OF THE AQUEDUCT. 


The amount appro 
tnding J une 30, 

The same amoiint 



laintenanoo of the Aqueduct! for the fiscal year 


for the i 

§90,000, all of whioh was expen 
appropriated for the fiscal year ending June 30, 1M. Tine 










































APPENDIX DU-REPORT OF MAJOR LYDECKER. 2469 

» 

expensive works of repair and change at the Great Falls will make serious inroads on 
this sum, and if anything unusual would occur during the year demanding much ex¬ 
penditure, a deficiency would be the result. 

Very respectfully, your obedient servant, 

Thomas W. Symons, 
Captain of Engineers. 

Maj. G. J. Lydecker, 

Corps of Engineers, U. 8. A . 


OU2. 





SUPPLY OF WASHINGTON, DISTRICT 










this work were in progress 

Construction of masonry 
with Chittenden Brothers. 

Construction of tunnel, 






>r contract with Beckwith & 




Howard 



under 


(c) Construction of reservoir 
tract with Maloney & Gleason. 

(d) Main connections comprising the work of laying 48-inch and 75- 

inch mains for introducing the water from the new reservoir into the 
system of supply mains, executed by day labor. 

A detailed history of the year’s operations will be found in Captain 
Symons’s report, which is transmitted herewith, so that it is unnecessary 
for me to do more than summarize the results. 



This work consists in placing a coping 15 inches thick on the old dam 
across the Maryland Channel of the river, a distance of 1,034 feet, and 
in constructing a dam in extension of this one across Conn’s Island and 
the Virginia Channel of the Potomac to the Virginia shore. This exten¬ 
sion is 1,843 feet long and varies from 



At 



beginning of 



placed across Conn’s Island, a distance of 
completed to the bed of the coping course 

for commencing that 


20 feet in height, 
year the bed courses of the dam had 




feet, and 








this 

cross- 
part 


of the work were also in progress. 

Work was continued until about the middle of December, when nat¬ 
ural causes necessitated a suspension of operations until the spring; 
in the mean time the dam across Conn’s Island has been completed, as 
also a short-length extending from the Virginia shore to the deeper 
water of the Virginia Channel, but in this part the contractors had only 
succeeded in constructing the auxiliary coffer-dam. Work was resumed 
about the middle of March, ami by the close of the fiscal year the deep¬ 
water sections of the dam were completed, except coping. 

The time for completing the work, as fixed by the contract, was June 
30,1885, but the contractors having failed to complete the work at that 
date, ha re received an extension of time until November 1, 18-<5. 


323 a 
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The total estimate of work done to Jane 30, 1885, is as follows : 

503 cubic yards coping maaonry, at $24.50.......................-- $12, 

1 , 474 cubic yards cut-stone masonry, at $20.75.......................... 30, 

2,360 cubic yards concrete masonry, at $5.50....... ...................... 12, 

525 cords riprap backing, at $7.25 .................................... 3, 

11,368 pounds wrought-iron drift-bolts and cramps, at 7 cents............ 

5,695 cubic yards excavation, at $1 ...................... .............. 5, 

9,500 square yards urea cleared, at 5 cents_.......................... 

Extra materials and labor: 

224 cubic yards concrete masonry, at 50 cents...._...........- 

40 barrels Portland cement, at $2.70.... 

For making deflecting dams, coffer-dams, sluices, and all other auxiliary 

works required, os per supplemental contract ....... 15, OOO 00 

10 per cent * retained ............................................... '13, 


108 


01 

u 


Amount paid contractors 


* m m m m m m • m m %. m m <m <m» m m m m 


m m m m mm 


m m m m m 


m m m • 


Of this above amount $58,518.01 is for work done and 



dor 















There remains to 

M, 

feet of dam with an average height of 6 feet, to connect the dam on 
■Conn’s Island w.ith the deep.water section of the Virginia Channel, and 

the placing of about 1,100 linear feet of coping. 

The original appropriation for this part of the work was $145,151, of 
which the sum of $88,600.05, including expenses of engineering, &c., 
tained percentages, and outstanding liabilities, had been expended to 
June 30, 1885. 

The balance available Is $56,550.95, and is sufficient to complete the 



TUNNEL FOR AQUEDUCT EXTENSION. 


This work, when completed, will be 20,715 feet long, with a normal 
«ross section of82f square feet; its average depth below the surface of 

the ground is about 150 feet. 

At the beginning of the fiscal year the five working shafts, aggregat¬ 
ing 512.9 feet in length, had been excavated. The shortest shaft is 58.6 
feet deep, and the longest 160 feet. At the same date 1,591 linear feet of 
tunnel had beeu excavated. 

During the past year 11,907 linear feet of tunnel have been excavated, 
makiug the total length 13,498 feet on June 30, 1885; of this length 745 
feet has been lined with masonry. 



The 

completed 




the tunnel with the old and new distributing reservoirs. The work has 
been carried on by the contractors with care and skill, and while it is 
my judgment that more progress could have been made, I am satisfied 
that the conditions were such as to prevent the completion of the work 
within the period of time originally fixed by the contract; the time for 
completion has accordingly been extended to June 30, 1886. The total 
estimate of work done to June 30, 1885, is as follows: 


42,510 cubic yards excavation in tunnel, at $8...$340,060 00 

2,148$ cubic yards earth excavation in shafts, at $6 .................. 12,892 50 

2,676 cubic yarrds ock excavation in shafts, at $10 .................. 26,760 00 

938. 89 cubic yards brick masonry in tunnel, at $14 .... ..... 13, 144 46 

319.28 cubic yards concrete masonry in tunnel, at $5..... ....... 1,596 40 

1, 730. 72 cubic yards dry stone packing in tunnel, at $2.50............... 4, 326 80 


i 8 8 5!« f « 
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383 cubic yards brick masonry in shafts, at $18 .................... $6,894 00 

600 cubic yards concrete masonry in shafts,at $5 .., .. 3,000 00 

930 cubic yards dry stone packing in shafts, at $2.50 ........ 2,325 00 

444 linear feet air-shafts, complete, at $15 ............. ............ 6,660 00 

297 cubic yards extra excavation in tunnel, at $1.50................ 445 50 


Less 10 per cent, retained 




a » 


m m m m 


Amount paid contractors 


• « mm 


m 


m m m % » 


418,124 66 
41, M2 47 

376,312 *19 


Of this amount $339,768.16 is for work done and accepted during tbe 
past fiscal year. 

The original appropriation for the extension of the Aqueduct was 
$599,534.55, of which there has been expeuded to June 30, 1885, the sum 
of $438,722.53, including retained percentages, outstanding liabilities, 
expenses of engineering, snperintendence, &c. The balance available 

$160,812.02. 

the work 

in the several headings of the tunnel had progressed 

r of the rock and the effect of its exposure 
evident that the cost of completing the tunne 
original estimate and the amount appropriated 









have caused a careful estimate to be prepared, based 
on the experience had in the progress of the work up to the close of the 
last fiscal year. 

The details of this new estimate, together with a full explanation of 
the causes whereby it is found so much greater than the original, are 
clearly set forth in the accompanying report of Captain Symons, who 
has had throughout the immediate superintendence of the work. This 
report establishes conclusively that an additional appropriation of 
.,887.51, or in round numbers $395,000, is required to complete the 
work. The estimate on which the appropriation made by Congress wag 
based was prepared In the office of the Engineer Commissioner for the 
District of Columbia. This estimate contemplated in general terms the 
extension of the Aqueduct by “ a 94‘oot conduit from the distributing 
reservoir to an available site for another reservoir east of Seventh 
street.” 

IB 

The report of Cant. It. L. Hoxie, Corns of Engineers 




District 





ther by a 

through the bed of the creek, or by a tunnel 

lies this stream. If borings in this rock are satisfactory the latter method is, I be- 







The line is so located that the conduit rests throughout on the natural groutid when 
not in tunnel, and is protected, when covered by embankments, by side walls computed 
to resist independently the entire water pressure. 

The same report places the estimated cost of the conduit at $545,031.41, 
itemized as follows: 

Excavation; 

24,940 cubic yards rock, at $6 ...... ........................ ........ $149,640 00 

4,930 cubic yards rock, at $8 ..................................... 39,440 00 

1,564 cubic yards rock, at $3........................... ........... 4,692 00 

42,847 cubic yards earth, at $3 .......-...... -................... 128,541 00 


322,313 0 
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Masonry: 

1,225 cubic yards, at $5-- 

400 cubic yards, at $5.50..... 
6,498,207 bricks, at $30 per M 


16,125 00 
2,200 00 
194,946 21 


Timber: 

972,360' feet, B. M., at $20 per M 


• m -m # 


* m m m 


Total for conduit... 


m m m m m m 


mm m 


« •••»«• m 


m m • 


$203,271 a 
19,447 9 
545,031 41 

* r ' 

It is stated that the estimates u are necessarily approximate but will 
cover reasonable contingencies.” (See House Ex. Doc. No. 1, part & 
Forty-sixth Congress, second session, Annual Report of the Commit 
si oners of the District of Columbia for 1879, pages 379, 380, 381.) 

The appropriation for the work was made about three years af Its 
the date of this report, the above estimate being iucreased 10 per cent 
on the recommendation of the Engineer Commissioner of the District rf 






in oraer to rnaae allowance xor me rise that uaa in tne mean 
time taken place in the value of labor and material. This increase of 
10 per cent, made the appropriation $545,031.41+$54,503.14=111599,- 
534.55, the amount named in the act for increasing the water supply, 
approved July 15, 1882. This act developed the responsibility of con¬ 
structing the several works named therein upon the Secretary of War, 
notwithstanding no estimate or plan for the work had ever been con¬ 
sidered or presented by that Department j so far as relates to the con¬ 
duit, he was simply directed “ to extend the Washington Aqueduct from 
its present eastern terminus to the high ground north of Washington 
lie ®r Sixth street extended.” 1 was assigned, to the work with Captain 
Hoxie, detailed af my request to assist me, and at once entered up 
examination and study of the question with a view to determining 
the best method of extending the Aqueduct; the final result was the 
adoption of the tunnel method, a continuous tunnel in a straight line 
between terminal points located at such depths as to insure, mo far m 
practicable, its construction in solid rock throughout. 

The estimated cost for this work was based upon the following esti¬ 
mate of quantities of work to be done: 

% 

64,000 cubic yards excavation in tunnel. 

. 1,500 cubic yards earth excavation in shafts. 

1,200 cubic yards rock excavation in shafts. 

250 cubic yards brick masonry in shafts. 

660 cubic yards concrete masonrv in shafts. 

400 cubic yards dry stone packing in shafts. 

420 linear feet air shafts, complete. 


The total cost of the work indicated above, at the prices bid by the 
mtraetors to whom its execution was awarded, was $548,100, leaving 
balance of $51,434.55 available for lining whenever required, engi¬ 
neering, contingencies, &e., and with the information then available it 
appeared to be sufficient. As the work advanced, however, it was 
found that the shafts had to be sunk to greater depths, in order to 
reach good rock, and that the varying character of the rock developed 
in excavating the tunnel would require its being lined to a much greater 
extent than had been anticipated; a great increase in the amount of 
excavation has thereby resulted, of which no account was taken in the 
original estimates, as well as in the amount of masonry to be placed as 
lining. Besides the original estimates did not allow for the works nec¬ 
essary for connecting the inlet shaft at the westerly end of the tunnel 
with the receiving reservoir, nor contemplate the completion of all the 
working shafts in such a manner as to admit of their future use in flush¬ 
ing the tunnel or in draining and repairing it if necessary, a course 
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■wMch, from the nature of the rock excavated, has become a precau¬ 
tionary measure of the greatest importance. 

I have carefully examined the new estimate submitted in Captain 
Symons’s report, and am satisfied that everything 1 in it is likely to be 
required for the completion of the work, I would therefore urge the 
importance of the appropriation of the additional sum of $395,000 for 
completing the extension of the Washington Aqueduct. The appropria¬ 
tion under which operations are now being carried on will be exhausted 
by or before February 1, 1886, and a new appropriation must be avail¬ 
able by that date iu order to continue the work without interruption, 
thereby avoiding a large increase in expense that must necessarily at¬ 
tend a suspension and resumption of work of this character, as well as 
delay in its completion. 

NEW KESERVOrR. 




cubic 



inv 

of earth 
reservoir 




the lower end 
manner as to 





a massive 


The top surface of the dam is designed to be at an elevatiou of 
above tide, which will be 15 feet above the water surface of the 
voir and 45 feet above the general level of its bottom; the 
water against the dam will be about 30 feet. 

The thickness of the dam at the water line will be 250 feet, and at 
the bottom about 425 feet. The side slopes of the reservoir and interior 
slopes of the dam will be paved with dry stone, ini addition to the 

above, the project involves the construction of side channels and by. 

washes to carry the flow of streams that now pass through the site of 
the reservoir and to intercept all surface drainage. 

At the beginning of the fiscal year the work was well under way and 

estimates for work to the amount of $54,314.54 had been made to the con. 

tractors, the principal item being 142,521 cubic yards of excavation at 
a cost of $42,756.30, or 30 cents per cubic yard, including the embank¬ 
ment of the excavated material in the dam, as required by the contract. 
During the year the contractors had a considerable force and plant em¬ 
ployed, but not such as to accomplish anything like the amount of work 

been well and thoroughly done, and as the reservoir can be of no use 

has resulted from the slow prog¬ 
ress, and the contract time for com Dieting the work has been extended 

1, 1886, the date 

The total work accomn d bv the contractors to J . 1885 











cubic yards excavation, at 
125 cubic yards puddling, at 40 cents .... 

2* cubic yards cut-stone masonry, at *15 
312 cubic yards brick masonry, at $9 ...... 

3,715 cubic yards concrete masonry, at $5.50 

79 cubic yards nibble masonry, at $6_ 

1,257 square yards trap-rock lining, at 81 - - - 
3,116 cubic yards broken-stone lining, at $2 
9,692 square yards paving, at 28 cents 
228 linear feet cast-iron drains, at 75 cents 
7,500 feet, B. M., pine plank, at $30 per M .. 
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1148,588 
14, 850 
37 

2,808 
20 , 4:12 
474 
1,257 
6,232 
5,513 
171 


80 

00 

50 

00 

50 

00 

00 

00 

76 

00 

OO 


Less 10 per cent, retained 


Amount paid contractors 


200,589 56 
20,058 96 

ibo.530 m 
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Of which the sum of 146,275.02 is for work done during the pas! 
year. 

At the close of the year the dam was completed ten a height of about' 
27 feet above the general level of the bottom of the reservoir; the eas 
flood channel, conduit, and by-wash had been completed; the went 
conduit, involving at its greatest depth the excavation of a trench 55 
feet deep, was completed for a length of 1,177 feet; the interior slopes on 
the east side of the reservoir were paved over 2,23L feet of its length. 

For further details of operations during the year, attention is invited 
to the accompanying report of Captain Symons. 

The appropriation for this work was $431,273.75, of which there had 
been expended to July 1, 1885, the sum of $251,118.93, including con¬ 
tractors’ retained percentages, oustanding liabilit ies, expenses of engi¬ 
neering, superintendence, &c. 

The balance available for the work is $180,154.82, and is not sufficient 




neer 






was 


uny detailed 
in 1879 by the Engi 

in relation to 

When the detailed plan was prepared, after the execution of the work 
had been ordered by Congress, every effort was made to have it such 
as to bring the cost of its essential parts within the limits of the amount 
appropriated, and that this would be the case it was assumed from the 
following estimate, the prices used being those bid by the contractors 
whom the work was awarded : 


$208,5# 
21, <311 
4,000 
I# 
2, 250 
19, Ml 
0# 
1,400 
16,000 
22,4# 
475 
2,325 



€95,000 cubic yards excavation, at 30 cents.... 

54,00(1 cubic yards paddling, at. 40 cents.. 

20,000 square yards sodding, at 20 cents . -. 

12 cubic yards cut-stone masonry, at $15.. 

250 cubic yards brick masonry, at $9...... 

3,500 cubic yards concrete masonry, at $5. 

100 cubic yards rubble masonry, at $6... 

1,400 square yards trap rock lining, at |1 . 

8,000 cubic yards broken stone lining, 

80,000 square yards paving, at 28 cents. 

95 linear feet coping, at $5 .. 

3,100 linear feet cast-iron drains, at 75 cents 

* * 

Total...... 
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the reasons are set forth at length in Captain 
which contains a carefully prepared estimate of the cost of completing 
the reservoir with all its accessories in a proper shape. 

To accomplish the work indicated in that estimate, an additional ap¬ 
propriation of $195,000 in round numbers will be required. 

The necessity for this additional appropriation is attributable to sev¬ 
eral causes, the principal ones being as follows : (1) As the excavation 
for the reservoir has proceeded, a considerable amount of material of* 
character unfit to constitute its side slopes and bottom, has been un¬ 
covered ; this material should be removed to a sufficient depth and be 
replaced with other of a suitable character, generally puddled clay; a 
large increase in the items of excavation and puddling will thereby re¬ 
sult; (2) it was expected to supply most of the stone required for pav 
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ing from that taken from the tunnel through the east shaft at the site 
of the reservoir, but this stone has been found to be entire^ unfit for 
that purpose, and a large expense for bringing' suitable stone to the site 

of the reservoir is the consequence; (3) the original estimate content. 

plated taking the ordinary flow and sewage of the several streams cross¬ 
ing the site of the reservoir through iron pipes laid in its bottom and 
imbedded in concrete, and carrying all storm flow in excess of the ca¬ 
pacity of these pipes around the reservoir through open flood channels; 
on further consideration this plan has been deemed decidedly objection¬ 
able, and a modified project has been adopted for reasons stated in my 
letter dated June 29, 1885, and in the report of the Board of Engineers, 
dated July 24, 1885, copies of which are given below; the increased 
cost due to this modification is in round numbers $40,000; (4) the char¬ 
engineering 

and superintending force calling for larger expenditures for this pur¬ 
pose than was of any apparent necessity before the 
was intended at first to admit the water into the reservoir at one 


it in 














cause a free circulation of the water through the reservoir was 
of consideration, aud the revised estimate covers the 
necessary for accomplishing this. For the five reasons 
additional appropriation of not less than $1(50,000 is required. 

None of this work can be dispensed with, as it relates to what must 
be done as an absolute necessity before the water can be introduced 
aud stored in the reservoir with due regard to security and purity. 

Captain Symons’s estimate includes other items which are necessary 
for a proper completion of the work, but which, as compared with the 
foregoing, are of secondary importance. They refer to the construc¬ 
tion of a suitable house for the keeper, who will be put in charge of the 
reservoir, and to properly fencing the reservoir reservation. The esti¬ 
mated cost for these two items is, for the keeper’s dwelling, $5,000, and 
for fencing, 128,241). This work can be done after the reservoir is com¬ 
pleted in all other respects, and therefore the immediate appropriation 
of the money required for it is not called for. 

But it is far different as concerns the money necessary for completing 
the reservoir so that it can be used at all; this, as before shown, will 
require an additional appropriation of $100,000, and such additional 
appropriation should be made at the next session of Congress and 
such a time as to preveut any interruption of the work now in 




MAIN CONNECTION! 


The purpose of this work is to take the water from the new reservoir 
into the system of supply mains for the city, comprising as its principal 
feature the lajing of about 602 feet of 75-inch cast-iron mains, 6,645 
feet of 48-inch mains, and 564 feet of 12-inch mains, all with the neces¬ 
sary connections, water-gates, and gate houses. 

At the commencement of the last year about 3,000 linear feet of the 
48-inch main had been laid. This work was continued the remaining 
distance of 3,045 feet to the point at which the gates and connections 
with the 75 inch outlet main was made; a large valve-chamber was 
made here, and all work completed up to that point about the middle 
of October, 1884. Since then, 527 linear feet of the 75 inch main has 
been laid, substantially completing this part of the work, except that 
required for making final connection with the effluent gate-house, which 
will not be constructed until the new reservoir approaches completion. 
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The total amount expended on account of main connections to Ii 
30, 1885, was as follows: 


ar~pipe, valves, and special eastings.......................... .. f 122, ©ft 

-rolls for labor, superintendence, ike ........ ... SIS, 086 

erials, tools, supplies, dee........ . .......................... ... 11,431 


For water-' 

For pay- 
For materials, 

For hauling pipe from depots, &c 



162,406 


Of which the sum of $22,176,69 was applied during the past 
year. 

The balance available is $2,993.88, which will probably suffice to] 
complete what remains to be done. 


LAND 



for the 




land taka 

of Cra 





1884, appropriate 


Act approved July 15, 1832, 
all land needed, specifies the 
$131,620 to be applied thereto. 

(2) Deficiency appropriation act, approve 
$87,500 to pay for land for reservoir. 

(3) Act approved February 26, 1885, extends time for making set&j 
ment with owners of land taken. 

(4) Deficiency appropriation act, approved March 3,1885, appropri-j 
ates $87,500 to pay for land for reservoir. 

The following list shows all the payments which have been madeai 
account of land up to June 30, 1885. The deeds have been dn/yi* 
corded and returned, with their accompanying papers, to the Engineer] 
Department for file: 


Payments an account of lands to extend aqeducU. 


«>«. 


John Sherman, 
Helen Hand Tindall 
Le Roy Tuttle 
William Linkin 


Nunes. Iko, 


Date. 


mu p «i # «i * * i» i. «» s» sir • «i m sn 


m II® SJ, g» a» «!1 (III «|ll Ijyl Ml Sill »» • H» • • • • • • » • SB • » * • • • * i* l» 


CM:l«i S. Preabrey 
Evan Lyons . 

Albert T. Shortleff 
Abram P. Fardon.. 
Howard University..... 


SIS » * a V m <1. IB m IS IB IBI Ml sill Ills • USB » « III 


Ml Ml Ml m m • • SB '8* ■ * IIS' Ml 


W "Bin • SIR IIS 


■ « • » Ml 
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■ »«l. » * • • • • m m m m 
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• • • • * ■ • * * SB • • • « • «■ «» S* • • B S8 • ffli * up as ® mu> UUUi lUDl m M 


• an HR ■> S» 0 anaa*** >»■»**■«•• (■••• 


™ ™ IB « « i» i® * 1**1 *1 ip * IP m « mil ■* 


• IUDI non mo nil noli iopi mi m m< <m> W m m 


• a» a * * 


in «# »» • a a 


II SI 1 « III III « II # * N W KB • 


. » » « ■ in ■ sn ■ kb • m m m m m • • mmmmmrnmmmmmm • mmmmrnmmmmmmmmmm asaakaaiaaaaa' 


#»HI»«S»«f*ll •• * B* • • d* 


• m m m 


» • • • a v • .•■»•*«»*«««•*•» m mm 


m m m mmmmmmmmmm • • • 




July 9.1884, 
Aug. 15,1884 . 
Sept 1,1884 
Apr. 22,1885 1 
Apr. 22,1885 1 
May 8,1885 1 
May 8,1885 
May 18,1885 , 
■ i May 18,1886 
.t May 27,1885 , 


District attorney, services...... 

Monument stones and erecting same 

Expenses of appraisers.. 

Recording deeds... 


# @®«i® ® * w s® • • m mb m m m 


a a • • »aaa«aMwaa*a|*aa»«a a m • • a 
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•U#* 
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1,If* • 
I, Si r 
II!«' 

sw* 

«M3 

1#» 

11,9»® 
1,117 • 
!«• 

»8 
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Payments an account of land far reservoir. 


Haines, Ac. 


Bate. 


Amount. 


[sty M. C. Seller.-*..-..... 

Late C. Bowling;-- .. . 

LI*. Thomas and If. Stanton 
Largaret Finn Hallig....... 

Jlitiirlee M. McKenney...... 

'harles B. Purvis........... 

iereditb Batman.. ........ 

leorge and Wilson Grice... 

benjamin E. Hodges.. 

Diana Walker.. 

Elmira (J. Wheeler. 

rohn Walker. .... -..... 

Fames B. J ohnson........... 

John ..A.. Pierre.............. 

Anna I*. Woodbury_..... 

William Harris......... 

Ji liJiiiiMILIMIll 1*. BogUe ...... ...... 

Charles F. Cost... 

John O’Connell............. 

Howard University.. 

Almoe P. Bogus... 

William Walker. 

H. Wolford and M. Shilberg. 

Adeline^ Brooks....... .. 

J""acol IL»u.....* - ■« ...... 

Francis H. Smith, trustee... 
Nancy Richards............. 

John M.Brown .......... 

Howard University... 

Lawrence Hickey..... 

George S. Moore, sr... 




« mr a ■■ a» • • i in « in • • 


m » • ■ 


9 «* • 


• # at m m m 


m • m m « m » m • 


m mm m wi m w m -m m* • 
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May 19,1884 1 

$1,540 

00 

May 22,1884 i 

1,088 

00 

May 31,1884 

1,175 

00 

June 4,1884 i 

2,465 

110 

June 6,1884 1 

935 


June 9,1884 

3,062 

50 

June 20,1884 ’ 

1,750 

OO 

June 21,1884 

1,425 

00 

July 7,1.884 

640 

OO 

July 7,1884 

1,160 

OO 

July 7,1884 

1,300 

00 

July 7,1884 

1,785 

00 

July 9,1884 

5,962 

50 

July Mi, 1884 ; 

1,300 

OO 

July 16,1884 1 

1,326 

OO 

July 28,1884 

450 

00 

Aug. 4,18114 

1,300 

00 

Aug. 6,1884 

A in ip. ®. 11184 

1,300 
3. GOO 

OO 

111! 


* • • • 


m m m • • 
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Sept. 
Sept. 
Sept 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Nov. 
A pr. 
A pr. 
Apr. 


1,1884 
1.18M 
1,1884 
1,1884 
1,1884 
1,1884 

1.1884 

4.1884 

18.1884 

22.1885 

24.1885 

27.1885 


District Attorney, services....... „... 

CMUo« pay-rolls.. 

Apprelsers’ services.. 

Monument stones and iii» 

Reoordlng deeds.... 

Xzpensesof appraisers.. 


liio noon « 


a 


* «t '« ant i» • m it an mot ngt a » * mgt it ib ib nop «< nggt at ib ib * m m ib » •» m » mom mo> mot mn iggt iggt m 1001 


mot mm tnm ■■ tt m u w ... ■ mot mot nt an a 



I0UI mot nom M 


.I 


•B mm i« mi 


at ib a * 


mt mm 10 mt 


18, 294 10 
1,375 OO 
1,300 OO 
1, 300 OO 
900 OO 
750 OO 
444 OO 
1,300 00 
8,025 00 
88,549 20 
3,125 00 
44,733 00 

204,149 30 
1,500 0§ 
936 07 
405 00 
143 00 
66 00 
46 6# 

«F7,246 47 


PAYMENTS ON ACCOUNT OF “ WATER.RIGHTS AND LAND TO EXTEND 

mmmmrnmm FALLS.” 

lionutnetit stones and erecting same.. 

pauses oit ajpj^inusers................ .................. ....■ 


Ilf liet » ail 


|®» « mil » m 


til m i» m 


• »■ » m 


AT GREAT 


» Sip «> 


mii m <m 


III.. 96 

15 00 


The 




Title of Appropriation. 


Available 
July 1, 1884. 


Land to extend A qneduct............. 

Extension of Aqueduct....._...... 

Main connections ... 

Land for reservoir.. 

Constructing re&ervoir jiiubliI gate¬ 
house._............_.... ... 

Water-rights and, land to extend dam 

st Great Fulls.... 

Completion and extension of dam at 
Great Falls.......................... 


$51,370 00 
535.171 76 
25,170 57 
*196,602 95 




during 
the year. 


$13,298 25 
297,617 73 
21,948 47 
193,799 42 




Amount do 
expended 
J une 30, 
1885. 


$38,071 75 
237, 554 03 
3,222 10 
3.0Q3 53 


45,000 

127,229 


Aggregate 


117 96 44% B82 04 

54, O I B 02 72,507 18 


734,875 25 615,810 81 


Outstand* 
ing lia¬ 
bilities in¬ 
cluding 
retained 
percent¬ 
ages. 


$852 90 
76,742 01 
228 22 
10 00 


369,440 Ml 153,430 80 216,010 18 35, 655 36 


16,016 ’ 


04 72 


117 96 



Available 
June 30. 



m. 


* Usds up as follows; 

AvafliMa July 1,1814........... $21,802 96 

Defleiesey ppropriatlon act of July 7,1884 .... 87,5£?l 00 

Dadflisnoy appropriation actuf March 8, 1885 ... 87,500 99 

196,802 96 
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Abstracts of contracts for increasing the water supply of Washington, D. C. t in force dung 

the fiscal gear ending June 30, 


Contractors and addresses. 

For— 

Dated— 

Expires— 

Extended t»- 

Beckwith & Quackenbnah, Mohawk, N. Y- 

Maloney & Gleason, Washington, D. C____ 

Chittenden Brothers, Washington, D. C_| 

Tunnel.... 

Reservoir 

Dam...... 

..do*. 

Oct. 29, 1883 
Oct. 30, 1883 
Nov. 7, 1883 
Mar. 4, 1884 

Jane 30, 1885 
Jane 30, 1885 
June 30, 1885 
June 30, 1885 

July 1, Mill. 
July 1, 1881, 
Nov. 1, 1885. 
Nov. 1, 1885. 


Supplemental contract to above. 




REPORT OF CAPTAIN THOMAS W. SYMONS, CORPS OF ENGINEERS. 

■P 

the Washington Aqueduct, 
Washington, D. C., July 30, 1885. 

following annual report of operations for tl» 
fiscal year ending Jnno 30. 1885, * * * for increasing the water supply of Wash* 

ington, D. C , of which, by your order, I am superintending engineer. 

INCREASING THE WATER SUPPLY OF WASHINGTON, DISTRICT OF COLUMBIA. 

The general plan which has been adopted for increasing the water supply of Wash¬ 
ington consists: 

(1) In building a masonry dam across Conn’s Island and the Virginia Channel of 
the Potomac above the Great Falls, and raising the existing dam across the Mary¬ 
land Channel to the reference height of 148 feet above mean high tide at the navj- 
yard, which will be the height of the entire dam. 

(2) Connecting the present distributing reservoir with the new reservoir, to t» 
constructed near Howard University, by a tunnel driven through the rock at as 
average depth of about 150 feet below the surface. 

(3) Constructing a reservoir north of the city, near Howard University, capable d 
holding about 300,000,000 gallons. 

(4) Connecting the new reservoir with the present existing (system of water distri¬ 
bution, by means of large iron mains. 

(5) In connection with this work for increasing the water supply provision is mid® 
for the erection of fish-ways at the Great Falls and at the dam, the construction of 
which devolves npou this office. 

The operations on these different works will be considered in detail. 

THE GREAT FALLS DAM. 

last annual report a map was given showing the location of the dam and a 
oatline of it. The general terms of the supplemental contract entered into 
with the contractors, Chittenden Brothers, are also 

The condition of the work at the commencement oi tnei 

hannel the riprap backing had been extended out from the 
inia shore about 350 feet, and from Conn’s Island about 100 feet, more than 500 cento 
aving been used. 

The riprap dam is about 10 feet wide at the water-level. On Conn’s Island th« 
dam was about one-third completed, and the excavation for the remainder nearly 
done, and stone enough at the site to complete it. 

The.last estimate for the preceding fiscal year shows the following amount of work 
and material to have been expended in the work: 

9,500 square yards clearing, at 5 cents..... $475 00 

448 cords riprap, at $7.25 .... 3,248 00 

3,855 cubic yards excavation on Conn’s Island, at$l.. 3,855 00 

278 cubic yards excavation on Virginia shore, at $1...... 278 00 

432 cubic yards concrete, at $5.50 .......... __........ ................ 2,376 00 

214 cubic yards cut-stone and masonry, at$20.75...... 4,440 50 

69 cubic yards coping stone, at $24.50 ..............._........ ... .. 1,690 50 

16.363 00 

Work under supplementary contract ................................_ 7,000 00 

23.363 00 








Ten per cent, is retained, according to the terms of the contract. 
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Work was carried on from the 1st of July until the middle of December by the 
son tractors, when the high water and inclehient weather caused its suspension. 
D uring this period the portion of the dam across Conn's Island was Virtually tin shed 
Mid the riprap coffer-dam and frame coffer-dam brlow the line of masonry dam from 
Island Bock to the Virginia Channel completed. The construction of the masonry 
lam was carried out from the Virginia shore and from Island Rock, and it was hoped 
that at least this portion across the main channel of the river would be completed 
before winter. The contractors were constantly urged to greater exertions and better 
progress demanded, but they found it impossible to finish the main Channel work 
before they were compelled to cease operations for the winter. In consequence there 
was a gap in the masonry dam in the deepest part of the Virginia channel of 165 feet. 
It was feared that much damage would result to the ends of the dam from the Hoods, 
&c., of winter and spring, but fortunately the damage was very slight. The riprap 
dam at the gap was washed in and the down-stream 
but the cemented masonry dam stood unscathed. 

From the middle of December, 1884, until March 16, 1885, no work was done beyond 
caring for plant, &e. On the latter date work was resumed 
damages and making preparations for resumip 
continued until June 30, 1885, upon which day the last stone was laid, completing the 
masonry dam across the main or Virginia channel of the river. 

Many difficulties were mot with in doing this work, the chief one arising from de¬ 







in enough tine stone and clay on the up-stream side of this dam to keep out the ’water, 
and much time was lost in consequence. The contractors also suffered from the inad¬ 
equacy and poor quality of their pumping plant. It was found to be an impossibility 
to get*the bottom dry in the deepest holes in mid-channel with t^e method in use by 
the contractors, so they were permitted, after cleaning the bottom of all loose material, 
to put in a foundation of rich concrete, made of one part cement, one part sand, and 
three parts broken stone. 

The work remaining to be done is the completion of the dam between Conn's Island 
and Island Rock, and putting the coping on the old dam to bring it up to the height 
of 148 feet above mean high tide. 

The contract with Chittenden Brothers expired on June 30, 18c6, but it has been, 
extended until November 1, 1885. 

All the work completed so far has been done in a most thorough and satisfactory 
manner, and reflects credit on the contractors and their assistants, and the inspectors 
representing the Government. 

Daily reports of operations on the dam arc received at thiB office. 

The last estimate for the fiscal year ending June 30, 1885, shows the following 
amount of labor and material to have been expended on the work: 

503 cubic yards coping masonry, at $24.50 

I, 474 cubic yards cut stone masonry, at $20.75...™.. . 

2,360 cubio yards concrete masonry, at $5.50... 

15 cords riprap backing, at $7.25—Conu's Island.. 

510 cords riprap backing, at $7.25—Virginia Channel. 

II, 368 pounds wrought-iron drift-bolts and cramps, at 7 cents 

4,671 cubic yards excavation, at $1—Conn's Island..... 

1,024 cubic yards excavation, at $ 

9,500 square yards cleaning area, at 5 cents. 

Extra materials and labor as follows: 

224 cubic yards concrete masonry, at 50 cents 

40 barrels Portland cement, at 
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$12,323 50 
30,585 50 
12,980 00 
108 75 

3,697 50 
795 76 
4,671 00 
1,024 00 
475 00 


m m m 



m m m 


m m m m 


4 k • • • m • • • 


• • • 


For making deflecting dams, coffer-dams, sluices, and all other auxiliary 
works required, as per supplemental contract 


• m m m • 


• • • * • • 


m m • 
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15,000 00 



Ten per cent, is retained according to the terms of the contract. 

The amount appropriated for the dam is $145,151. The amount expended and due 
the contractors up to June 30, 1885, is $88,600.05, leaving an available amount of 
$56,550.95 to complete the work and do everything necessary to derive the greatest 
possible benefit from it when completed. 

Mr. C, Orris Swann is the engineer and inspector in personal charge of the construc¬ 
tion of the dam. 


WATER MIGHTS AND LAND FOR DAM AT GREAT FALLS. 


Amount appropriated ......... $45,000 00 

Amount expended for surveys, &c.....» 117 96 


Leaving an available amount of 
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It is not known that any claims hare been made for the land and water rights abm 
referred to. 

General B. F. Butler, as president of the Great Falls Mann factoring Company, dm- 
iug May of this year attempted to get an injunction from the United States Com 
Baltimore to restrain all further work on the dam, and compel the removal of whs 
had been done. 

In this he 'was unsuccessful, the injunction being denied. 

THE COMKKCT1NG TUNIS'El*. 

At tine close of the fiscal year ending June 30, 1884, the Champlain a : enae t Rock 


f 


Creek, Foundry Branch, and west connecting shafts were completed in excavati 
The east connecting shaft was still uncompleted. The total length of tunnel ex 
vated was 1,591 feet. 

At the close of the last fiscal year ending Jane 30, 1865 t all the shafts were co 
pleted in excavation, the east and west connecting shafts were lined with masonry 
744.66 feet of tunnel was lined with masonry, the three air shafts were completed, aa4 
13,498 feet of tunnel had been excavated. 

The terms of the contract with Messrs. Beckwith and Qnackenbush required that 
the work should be completed by June 30, 1885. It is, however, far from being com¬ 
pleted, and, viewed by the terms of the contraot, the progress has been very slow and 
unsatisfactory, and the people of Washington will not be enabled for a long timet* 
derive the benefits which will accrue to them upon the completion of this great work. 
Viewed by the light of experience, on the contrary, the progress has beeu satisfac¬ 
tory. The contractors are men of great experience who recognize the importance of 
completing the work at the earliest date possible, not only for the benefit of Wash¬ 
ington, but for theif own pecuniary benefit. The work has been pushed throughout 
with the greatest possible energy and vigor; every method suggested which might 
tend to expedite the work, and every appliance'known to practical engineering which 
ave promise of better results, were cheerfully tried. To no fault of the contractors, 
ut to the inherent and largely unforeseen difficulties of the work, mast the delay it 
the completion of the tunnel be laid. The contract for the completion of the work 
was extended at the request of the contractors until Jane 36, 1886. 

The accompanying longitudinal section of the tunnel shows the monthly prograa 
and other information in regard to it. The rook of the western portion of the line in 
of mnch better quality than that of the eastern, and much leas lining will be required. 
From this plat It is aeon that the longest section of the tunnel yet to be driven is be¬ 
tween the heading from the nmt shaft and the east; heading from Champlain A venae 
shaft. This distance is just about 1 mile (5,286.4 feet), and by an ufortun&te coinci¬ 
dence it' is In these headings that the greatest difficulties are met with and the slowent 
progress made. For several months the heading from the East shaft has been in rock 
of the most dangerous and treacherous character, in which the greatest care had tin 
be taken to prevent accidents. This has been taken out to the large size required for 
lining, and in many places timbering has been put in. Progress is in consequence slow. 
The exact reverse is the case in the east heading from Champlain Avenue shaft. In this 
the rock has for months been of extreme hardness, the most difficult to drill that baa 
been met with on the line. It often takes forty-eight hours 7 constant drilling to pot in 
a set of holes, which may then require to be blasted two or three times before the rockii 
dislodged. Four drills are constantly in use in this heading. 

In these headings the contractors have put their best men and appliances and haw 
endeavored to secure the greatest possible progress even at the expense of the work 
at other places. 

The Barne methods of work have been generally in use as described in my last an¬ 
nual report. The compressed air furnished from the central plant has, as a general 
thing, been such as to give a good workiug pressure of from 40 to 60 pounds at the 
drills. During the late winter and early spring, however, the proper pressure could 
not be maintained, owing to excessive leakage and the formation of ice in the trans> 
mission pipes These pipes laid along or just under the surface of the ground ex¬ 
panded and contracted by the variations of temperature, and serious leaks resulted. 
The frozen ground prevented access to these leaks for some time, during which the 
work suffered delay ; all damages were repaired as early as practicable. 

It was not found practicable to run the pumps with the compressed air on account 
of its freezing tendency. 

The ventilation of the 
sheet-iron 

shaft and above head houses. A jet of air from the pipes conveying the oompr 
air tends to create a current wliioh is further secured by the cixhaust steam froai 
then pumps being thrown into the ventilator in the shaft. 

For lighting purposes in the headings ootton-seed and coal oil are principally oad. 


tilation of the drifts has boon secured by means of wooden box casings or 
pipes oarried in m closely as possible to the headings, and extended up the 
move head houses. A jet of air from the pipes oonveving: the oomorw^. 
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Where the work of lining in going on gas is used, which is furnished by the regular 
ty gas company. It gives very satisfactory light. 

The explosives used have been Atlantic Giant Powder No. 1, No. 2 extra, mud No. 

, the quality of the rock deciding which particular explosive it is best to use. 
During January the experiment was tried of putting a blacksmith shop iu the 
rift just at the bottom of Champlain Avenue shaft, in order, if possible, to prevent 
he necessity of transporting drills up and down the shaft for sharpening. It did not 
rove satisfactory, however, and was soon removed to the surface. 

Mules are at work for hauling material in the Rook Creek and Foundry Branch 
.rifts and on the damps. 

A large amount of rock has been hauled from Rook Creek shaft for use on the new 
eaervoir, and smaller an int from t ham plain Avenue and Foundry Branch shafts. 

The rock used in the construction of the overflow weir at the receiving reservoir 
warn hauled from Foundry Branch shaft. A large amouut of the material from the 
Champlain Avenue headings has been used by the District government for road work. 

Mr. George H. Coryell was appointed on October 15, 1884, assistant engineer in 
charge of the tunnel* operations, and has rendered very valuable services in this 
capacity. Immediately upon taking charge lie instituted and carried out a complete 
resurvey of the tunnel, in order to insure the accuracy of the work and the meeting 
af the long tunnel drifts. Grades were established and the lines and grades given 
to the contractors, who were after this held responsible for properly keeping them. 
This necessitated the employment by the contractors of an instrument-man. The 
plan has worked well, doing away with the curse of a divided responsibility. 

Recognizing the lasting importance of this work and the difficulty of repairs being 
made after completion, the contractors have been held to the strictest requirements 
of the contract in the masonry and lining of the tnnnel and shafts.' In this they have 
willingly acquiesced. 

The rock passed through has been very varied in its nature. In the western por- 
tion of the line it has generally been good hard gneiss of such a nature that no lining 
can possibly be required. Occasional soft streaks are met with, and wide belt&of 
rock rendered blocay and treacherous by clayey seams. On the east end of the line 
the rock becomes more micaceous iincil schistose in character, and bears large quanti¬ 
ties of iron pyrites. Upon exposure to the air and moisture it la found that these 
rocks disintegrate with more or less rapidity. Some of the rook, which is blue and 
fairly hard when first mined, turns on exposure into a perfect mottled clay. 

A careful study of the rock passed through is made, and, wherever it is deemed 
necessary, lining of rook and concrete is designed to be pnt in. A much larger por¬ 
tion of the tnnnel will require lining than was at first anticipated. This is specified 
more definitely further on. 

The amount of water met with in the tunnel so far is very little. There is some 

in every head ing, ho wever, bat th e amount is not sufficient to del a y th e work in any 
appreciable manner. 

The following is a brief outline of the history of each shaft and heading in order, 
beginning at the eastern end aud proceeding westward: 

1884; completed 

Lining commenced December 19, 1884; completed May 6, 1885. 

Depth of shaft, 151 feet. 

Diameter completed shaft, 14 feet. 

Earth excavated, 1,666 cubic yards. 

Rock excavated, 488 cubic yards. 

Cost of excavation, $14,876 ; cost 

A desc> iption of the material passed through in sinking this shaft can be found in 
my last j minal report. 

The lining is carried np to within 2 feet of the ultimate bottom of the reservoir. 

West heading , east reservoir shaft.- . Heading commenced July 18, 1884; heading 

driven during year, 1,413 feet. Average monthly progress, 122.8 feet; average daily 
progress, 4.76 feet. 

Length timbered, 378 feet. 

Length excavated for lining, 766 feet. 

Lining commenced March 7, 1885; completed to end of fiscal year, 290 feet. * 
Excavation in tnnnel, 5,674 cubic yards. 

Cost of excavation in tunnel, $45,416; lining in heading, $7,495. 

Length to be driven to air-shaft, 2,041 feet. 

The rock in the heading lias varied greatly and has been very poor generally. It 
has been intersected at intervals with seams of talc and feldspar, making numerous 
scams and joints cutting tho mass into detached blocks having little or no cohesion 
with one another. 

Thirteenth Street air-shaft . —Commenced December 10, 1884; completed December 
10, 1884. 

156 ENG 
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clniring the past fiscal year, 1,45 


Depth, 133 feet: lined with 5|-inch wrongh ilt-iron pipe one quarter inch thick. 

Cost of air shaft, $1,995. 

Champlain Avenue shaft, —-Excavation commenced December 13, 1883; corn; 
May 22, 1884. 

Depth of shaft, 137.3 feet. 

Earth excavated, 214.75 cubic yards. 

Rock excavated, 528 cubic yards. 

Cost of excavating, $6,568,50. 

Cl dam Avenue « haft, east heading, *H tat ing commenced May 22, 1884. Hoi 
ing driven to Jane 30, 1884, 113 feet. Completed 
feet* Making total length 1,4500 feet. 

Average monthly progress. 124 feet: average daily progress. 4.78 feet. 

Lengt 

Excavation 

Length to be driven to air-shaft, 1,604 feet. 

For about 600 feet the rock in this heading is of a slaty structure with the lamia 
tions nearly perpendicular to the axis of the tunnel. This rock disintegrates on s 

The remainder of the distance the rock is a very hard gneiss, with occaana 
from 2 to 6 feet in thickness. 

Champlain Avenue shaft, west heading, —Heading commenced. Heading driven * 
June 30, 1884,91 feet; driven during past fiscal year, 1,401 feet, making total lengt 








Average monthly progress, 117feet; average daily progress, 4.5 

Length timbered, 279 feet; length excavated for lining, 1,137 feet. 

Lining commenced March 17, 1885; completed to end fiscal year, 403 feet. 

Excava tion in heading, 6,146 cubic yards. Slips, 135 cubic yards. Coat, $49,3763 

Cost of lining in heading, $10,119.50. 

Length to be driven to air-shaft, 1,096.1 feet. 

The rock in this heading is mostly mica schist, much of which disintegratesrapifij 
on exposure to the air and moisture. 

Widottfs Mite air-shaft ,—Commenced October 24, 1684. Completed November & 
1884. 

Depth, 154 feet. Lined with hf-inclt wroaght-iron pipe one-quarter-inch 
Cost of air-shaft, $2,310. 

Bock Creek shaft, .Excavation commenced December 13, 1883; completed Jmhup| 

29: 1884. 

Depth of shaft, 58.6 feet. 

Earth excavated, 74 cubic yards. 

Rock excavated, 167 cubic yards. 

Cost of excavation, $2,114. 

East heading, —Commenced January 29, 1884. Heading driven to June 30, 
feet; heading driven during past fiscal year, 1,857 feet, making total length 
feet. 

Average monthly progress, 154.75 feet; average daily progress, 5.95 feet. 

Length timbered 11, feet. 

Length excavated for lining, 50 feet. 

Excavation in heading, 6,357 cubic yards. Cost, $50,856. 

Length to be driven to air- shaft, 321 feet. 

The rock in this heading is generally good, varying from gneiss to mica eek* 
Considerable ground already gone through will require enlargement and lining. 

West headinj.— Commenced January 29, 1884. Heading driven to June 30, 1814,# 
feet; heading driven during past fiscal year, 2,062 feet, making total length 2,529 ft* 

Average monthly progress, 171.8 feet; average dailyjprogress, 6.64 feet. 

Length timbered, 48 feet. 

Length excavated for lining, 80 feet. 

Excavation in heading, 7,440 cubic yards. Slips, 124 cubic yards. Cost, $ 59 , 706 . 

Length to be driven to air-shaft, 810 feet. The rock is gneiss with occasional ^ 
streaks. 

Fayette Street air-shaft, — Commenced September 12, 1884; completed October 6 
1884. 

Depth, 157 feet. Lined with 6*inch wrought.iron pipes one.quarter inch thick. 

Cost of air-shaft, $2,355. 

Foundry Branch shaft. . Excavation commenced December 12,1883; completed ft* 

irnsry 16, 1884. 

Depth of shaft, 69 feet. 

Earth excavated, 92 cubic yards. 

Rock excavated, 243 cubic yards. 

Cost of excavation, $2,982, 

East heading. —Commenced February 16, 1884. Heading driven, to June 30, 

313 feet; driven during past fiscal year, 1,652 feet, making total length 1,965 feet 
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feet*; average daily progress, 5.3 










Excavation in heading, 5,604 enbic yards, yaps, 38 cubic yarus. 

Length to be driven to air-shaft, 1,133.5 feet. * t . _ , . 

The rock in this heading is of very good quality, generally being hard gneiss with 

occasional veins and belts of mica schist. 

West heading .—Commenced February 16, 1884. Heading driven V 
280 feet; driven during past fiscal year, 1,778 feet, making total lengnn z,uoo reel. 
Average monthly progress, 148.16 feet; average daily progress, 5.71 feet. 

Length timbered, none. 

Length excavated for lining, 39 feet. 

Excavation in heading, 5,915 cubic yards. Cost, $4? 310. 

Lena.th to be driven to connect with west shaft, 151.8 feet. Most of the rock passed 

through is an excellent quality of gneiss. There is, however, considerable rotten rock 
where lining will be necessary. „ _ 

West connecting shaft. —Excavation commenced February 12, 1884; completed June 
23,, 1884. 

Lining commenced January 1885; completed April 2, 1885. 

Depth of shaft, 97 feet. 

Diameter completed shaft, 14 feet. 

Earth excavated, 102 cubic yards. 

Rock excavated, 1,250 cubic yards. 

Cost of excavation, |13,112. 

Cost of lining, |4,593.50. . 

This shaft was sunk nearly all the way through rotten gneiss, requiring timbering. 
The lining is not completed on top, which will be in the form oi a dome. . 

East heading ,—Commenced June 23, le84. Driven to June 30,1884, 13 feet; driven 

fiscal year, 196 feet, making total length 209 feet. 

Average monthly progress, 31 feet; average daily progress, 1.1b feet. 

Length timbered, 51.o6 feet, 
jLength excavated for lining, 51.66 feet. 

Excavation in heading, 808 cubic yards. Cost, |6,464. 

Lining in heading commenced December 17, 1884. Completed to end of fiscal year;. 

51.66 feet. Cost, fl,453.16. . 

This heading was driven entirely by hand power; it is all through rotton gneiss aud 1 . 

will have to bo lined. 

The object in driving this heading was to allow the shaft to be lined and to be jar* 
enough away to suffer no ill effects from the blasts when the heading from Foundry* 
Branch is completed. 

WEST CONNECTION. 




A sketch is herewith showing the plan approved by you for ma 
between the distributing reservoir and the tunnel. The connection is by means of a 
9*foot conduit, the bottom of which leaves the reservoir at an elevation 
high tide and has a fall of 1 foot per 100 to the west shaft. 

This conduit is constructed of brick and concrete, one ring of brick surrounded 
inches of concrete. 

Provision is made for shotting the water of the reservoir from the tunnel by double 
lines of stop planks, and for thoroughly screening the water before it enters the 
tunuel. 

Provision is also made for connecting the tnnnel with the 7-foot conduit which 
passes around the distributing reservoir. 

This will enable the tunnel to be supplied e : ther from the reservoir or 7-foot con¬ 
duit without in any way interfering with the present distribution system. It is pro¬ 
posed to shelter the arrangements for the control of the water at the reservoir beneath 
a plain mud sightly arch-way. 

Work on this West connection was commenced Jane 1,1885, by removing theddlms 
excavated from this shaft and with it dressing up the slopes of the reservoir embank¬ 
ment, making stone water-ways, &c. The excavation of the trench for the 9-foot con¬ 
necting conduit was also commenced during June. 


’casualties. 




progress of the work at Champlain Avenue shaft two 
; the foreman of the west drift, by the falling of a rook in the tunnel 




the other employ^, by falling from the top to the bottom of the shaft, 
was caught under the cage, and m injured internally that he died 
Time-keeper Clark Creighton was caught under the cage in Rock Creek shait and 
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crushed to the ground. He was injured internally, anc} died a few daye afleranl 
One other man was killed during the sinking of the Champlain Avenue shaft bye 
caving in. 

This small number of casualties is an evidence of the great cure and forc^fe 
shown by the contractors in looking out for the safety of the men employed. Tk 
number of serious accidents is remarkably small when the extremely dangerous natea 
of the operations is considered. In the work so far about 150,000 pounds of dyi 
have been used without accident. 

MONUMENT STONES* 




Monument stones in size 8 inches by 8 inches by 34 feet, marked “ W. A. £ "audnns- 
bered from 1 to 55, are placed on the surface to indicate line of tunnel from w« 
shaft to new reservoir. They are also placed at the corners of all the reservatfbsi 
for shafts. 

n of my report I cannot but bear testimony to the extremely 
rendered by Mr. George H. Coryell, who has been in personal charge 

In all the difficult, dangerous, and disagreeable open- 
. the work he haB been most indefatigable, conscientious, ad 
shown throughout the highest intelligence and judgment* 
asure in testifying my appreciation of the service rendered 
general assistant in the tunnel surveys, &o., and Messrs. C. 
Woodward, inspectors. 

FINANCES OF THE TUNNEL. 


tunnel operations 


painstakin 
I also 
J. 




1882, for the extension rf 


The amount of money appropriated by the act 
the Aqueduct is $599,534.55. 

This appropriation was made before the complete and finally adopted plan was de¬ 
cided upon, and at a time when it was impossible to determine its actual cost. 

The experience gained in the prosecution of the work so far proves most conefa- 
sively that the above amount is far from being sufficient for its completion. 

When the contract was let to Beckwith A Quackenbush the following Ite ms wm 
•considered and their cost at contract prices is given. 

Tunnel excavation, 64,000 cubic yards, at $8 .............................. $512,02 

Earth excavation in shafts, 1,500 cn bic yards, at $6 ....................... 9, CW5 

Rock excavation in shafts, 1,200 cubic yards, at $10 ....................... '12, i# 

Brick masonry i u shafts, 250 cubic yards, at $18... 4,5® 

■Concrete masonry in shafts, 660 cubic yards, at $5.. 3,3® 

Dry-stone packing in shafts, 400 cubic yards, at $2.50.... 1,02 

A i r -shafts, complete...................................................... 6,J® 


Total... 


m » • 4000 • m m m m « 


IBS. MB <#» IBS • 


• 1001 rn 4001. lODDI I* • 00011' 


toooi. onto, ooii m tots m 


anti m m ilk m m «» m 


548,12 



which 
Based u 
the cost o 


This left from the appropriation $51,434.55 for all the lining required, and for d 
otber expenses incidental to the work and necessary to its final completion. Not cnt 
of these estimated items is found to be sufficient. 

From the very commencement it has been found necessary to do more work ando* 

The shafts had to be stud 
increased expense for excavation vri 
was expected is found to be in pool 
rock, necessitating greatly increased expense for excavation and lining. Some item 

have been originally unprovided for have had to be considered, 
ihe knowledge now possessed, the following estimate is submitted of 
fully completing the tunnel and putting it in perfect condition for 
conveyance of water from the distributing to the new reservoir. 

This estimate, varying so greatly from the originally estimated cost of the work, 
seems to require full ana detailed explanation. 

The work is an important link in the water-supply system of the Capital, sol 
should be built in the best and most enduring manner possible, due regard being h*£ 
to economy. It should be borne in mind that, when once completed and filled will 
water, the tunnel is inaccessible for repairs, except at a great cost of time and money 
and terrible inconvenience to the thousands of people who will be dependent upon it 
Any repairs in the tunnel after it is once brought into use will require all or a liu'p 
part of its contained water to be pumped out, and as it will hold nearly 10 , 000 ,ft# 
gallons, and will require three pumping stations, this in itself must be a work of mag¬ 
nitude and cost. 

To me it would seem the part of wisdom to take no chances, or the fewest possible, 
of any nccidents happening to interrupt the water supply through it. 

In these following estimates I have made provision for a thoroughly goodliningfc 
all those portions of the tunnel where the rock exposed is of a te d or doubtful chi^ 
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toter, and where a careful study causes the belief that yet unexposed will be bad or 
lonhtfnl. 

There has been so far to Jnne 30, 1885,567.66 feet of tnnnel where the rock is so 
>ad that it has required to be timbered in passing through it. In some places the 
material is so soft that it can hardly be considered rock at all. In other cases it is 
larder, but cut up with soft wet seams running in various directions. In some cases 
already rock of this nature has been loosened by gravity alone for HO feet above the 
roof of the tunnel. This will all, of course, have to be lined wit h masonry. It is 
probable that in addition to that now timbered there will be enough more in those 
portions of the tunnel yet to be driven which will require timbering to make the total 
length requiring it 800 feet, and this is the length estimated for herein. 

Where the rock is of this nature requiring timbering, the contractors are paid for 
the, cross-section of excavation actually required for putting in the timbers—this 
cross-section averages 155.35 square feet, ami the cost alone of excavating this per 
foot in length id nearly twice that of excavating the normal section of the tunuel 
7$ feet by 11 feet equaling 82$ square feet. 

Besides this portion of the tunnel requiring timbering and subsequent lining, there 
is a very large amount in rock which temporarily stands, but which will require 
Lining of masonry to put it in a permanent and proper condition. A large part of 
this bad rock contains an excess of mica of a very unstable kind which decomposes 
on exposure to air and water and becomes soft like clay. This varies from that com¬ 
posed entirely of mica, and which rapidly turns to clay on exposure, to that in which 
the elements of gneiss or granite approach in quality and quantity the proper propor¬ 
tions to make enduring rock. 

Other bad rock consists entirely of, or contains, an excess of impure talc (silicate of 
magnesia), which disintegrates on exposure. 

Some of the rock bears large quantities of iron pyrites (sulphite of iron), which 
decomposes and canses the rock containing it to crumble to pieces. 

Other rock is untit to be left without lining on account of seams more or Jess open, 
which divide it into irregular blocks with little or no cohesiou. These Beams are 
generally filled with talcose material through which water percolates. Some of the 
rock disintegrates very rapidly on exposure, while in some the disintegration is very 
slow. 

Careful examinations in the tunnel reveal the fact that besides the bad rock re¬ 
quiring timbering there are 6585.34 linear feet of tnnnel excavated in rock of bad or 
doubtful character which will require to be lined with masonry if the tunnel is to be 
completed in a first-class manner. 

For a great part of this distance there can be no possible question as to the neces¬ 
sity for lining. It must be done. The necessity is less marked in other portions, but 
it is a risk to leave them unlined. 

This work is of too great importance and the consequence of accident and failure 
is too weighty to permit any risks to be run. In the following estimate I have made 
provision for lining all this 6585.34 feet, and in addition for lining 3507.66 feet, which 
will probably have to be lined in that, portion of the tunnel yet to be driven. 

This makes a length of 10,093 feet of tunnel in which the cross-section of excava¬ 
tion to be allowed the contractors is that actually occupied by the cemented masonry 
of the lining. This cross-section is 109.67 square feet, or about one-third greater 
than the normal cross-section. 

In driving the headings where the rock is unquestionably had the cross-Bection is 
made large for lining. When the rock is questionable the cross-section is made of the 
normal size, to be afterwards enlarged for lining if found necessary. 

There have been so far 2,241 feet excavated large for lining. 

Of the tunnel which has already been driven there arc 6,1 
the best quality, of the durability of which there can be 
maining portion yet to be driven it is estimated that there are 3,477.8 feet of this 
same nature. This will make 9,822.8 feet of tunnel excavated to the normal section 
of 82.5 square feet as contemplated in the original project. A sketch is given here¬ 
with showing the cross-sections of the tunnel under the varying conditions above 
expressed. 

The method of lining the tnnnel is derived from the study of pre-existing w«*rks and 
is very similar to that adopted for the new New York Aqueduct tuunel. The small 
size of the tunnel and the necessity of keeping the work of excavation going on at 
the same time with the lining renders impracticable the use of concrete in large 
quantities for lining. Brick is therefore used entirely for the lining, except for trim¬ 
ming up the bottom. Timbering is always removed when the masonry lining is put 
in, unless the operation is deemed by the engineer in charge too perilous. 




masonry lining and the natural walls in the most solid 
attention is given to this portion of the work. 


tanner possible, and careful 
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AIR-SHAFTS. 

The three air-shafts have all been sunk. To complete them, their upper ends.. 

be arranged so as to give proper vent to the escaping air, and at the same time b 
protected against anything getting into the shafts which would pollute the water or 
interfere with their efficiency as air-shmfta. 

The Thirteenth street shiift being in a handsome street should be ornamental in isa 
top finish, the others may be very plain. 

THE CONNECTING SHAFTS. 

These shafts have cost much more than wins expected when the contract was let, v 
Itli© character of the work required them to be sunk deeper than was anticipated. 

Thus the west connecting shaft was contemplated to be 40 feet deep, and it 
•sunk 97 feet. 

These two shafts are now very nearly completed. The entire cost of each is giv« 
in this estimate with the amount required to complete. 

THE WORKING SHAFTS. 

% 

The entire cost of the excavation of each of the three working shafts is 


ate, together with the expected cost of completing them. It will, of oodikl 
be nocessary to fill these shafts up very solidly to sustain the great pressure of water 
from below and prevent its escape to the snrface and to the strata overlying the tunned 
The plan proposed for completing these shafts contemplates their use—(I) For find¬ 
ing the tunnel; (2) for'quickly emptying the reservoira if ever rendered neeeasaiT 
or desirable; (3) as permanent well-holes for the purpose of entering the tunnel i: 
case it is desirable to examine it, and taking oat. ddbris and passing in men anf 
materials, if it is found to need repairs; (4) to furnish water in large quantities, '$ 
ever needed, to supply large pumping stations or for other purposes. 

The water in the distributing and new reservoirs will stand at the height of Sf 
feet above the ground surface at Foundry Branch shaft, 123 feet at Rock Greet 
shaft, and 24 feet at Champlain Avenue shaft. 

It is easy to be seen that by a proper arrangement of pipes and valves the tunnel 
can be very effectually flushed at its three points of greatest depression. 

In each of these shafts, therefore, there is provided a permanent cast-iron pipe-wd* 
with outlet valve on top, which valve is covered and guarded by a small but slrooj 
brick house. Whenever desired this valve can be removed and the pipe used ass 
shaft for reaching the tunnel. A sketch showing the general plan is given herewith 

For Foundry Branch and Champlain Avenue shafts 3-foot wells are proposed, and 
for Rock Creek shaft a 4-foot well. 

The cost of completing each shaft is given herewith. 

t 

WEST CONNECTION. 

The cost of making and completing the connection of the distributing reserve? 
Ld 7-foot conduit with the tunnel is approximately estimated at $9,27 
cost of all surveys, engineering, inspection, &c., to date, and their probable cost 

completion, is given, and concludes the estimate. 

RE-ESTIMATED COST OF TUNNEL (EXTENSION OF AQUEDUCT). 






Excavation, 9,822.8 feet (normal section 7$ feet 
feet) = 30,014 cubic yards, at $8... 



feet. = 82$ square 


«m m m » •■»*»» 


m m m 




Excavation, 10,093 feet (for lining) section, = 109.67 square feet = 40, 

cubic yards, at $8.... ... • • * • • m m m w> m m m m m m m m m • m * m m * ■» mm i» ■> ■ • • • «u • «* • a 

Excavation, 800 feet (for timbering and lining), section average 155 

square feet = 4,603 cubic yards, at $8 ....... 

Removal on account of slips, &c., 1,000 cubic yards, at $1.50 



m 


• m m ■ «s> m m • m 



m m m • mm 


m * 


Total for excavation of tunnel 


• m m m m m m m m m mm 


mm m 


$240,112 * 

327,968 (ft 

36,824 (ft 
1,500 (ft 

606,404 (ft 


Lining tunnel. 


Lining with brick masonry 10,893 feet: 

Brick-work, 13,447 cubic yards, at $14.... $188,258 (ft 

Concrete, 4,575 cubic yards, at $5 ... 22,875 (ft 

Dry stone packing, 25,163 cubic yards, at $2.50 ................... 662* 907 50 

Drain-pipes for weepers through walls, 5,446 feet, at 7 cents__ 381 a 


Total for lining tunnel ... 274,421 71 
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Air-shafts. 


Thirteenth Street air-slmft, 133 feet, at $15 
Vidow’s Mite air-shaft, 154 feet, at $15 ... 
!*ayette Street air-shaft, 157 feet, lit $15 ... 

Pop finish Thirteenth street air-shaft__ 

Pop finisli Widow's Mite ................., 

E*op finish Fayette street .... 


Total for air-shafts 


$1,995 00 
2,310 00 
2,355 00 
75 00 
40 00 
40 00 


6,815 00 


• • • ■ • n> • m m m 


m m 


mm mm mm 


• « m m 


Total 


of East 


m m m • m m m 



m m m 


m m m m -» m 


East connecting thafl. 

Excavation: 

Earth, 1,666 cubic yards, at $6... 

Rock, 488 cubic yards, at $10 ... 

Lining: 

Brick-work, 236 cubic yardB, at $18 

Concrete, 370 cubic yards, at $5- 

Dry stone packing, 611 cubic yards, 

Permanent iron steps .. 

Drain pipes for weepers 


m m m 


m mm 


m m m m m m m m m m m m 


# • .# • *• si#- • «p m m m 




m • • 


m m m 


m m m 


• m m 


mm • • • «■> ist 


m m m m m • m m 


m m m m m m m 


mm mm m • m * m ■ • • • • 


mm • mm ■ at « • ■ • mm mm mm ■ • • • 


m m m 


• • *» m • • 


<m m m 
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Earth, 102 cubic yards, at $6 .. 

Rock. 1,250 cubic yards, at $10 
Lining: 

Brick-work, 147 cubic yards, at $18 
Concrete, 230 cubic yards, at $5.......... 

Dry stone packing, 319 cubic yards, at $2. 

Permanent iron steps...... .......... ......................... 

Drain-pipe for weepers........... ................. 

The above has been accomplished. 

To complete the shaft there remains to be done: ' 

Excavation at bottom of shaft for water cushion, 22 cubic yards, at $10. 
•Concrete Muing for water cushions, 6 cubic yards, at $5 .. 

Construction of dome over shaft: 

Brick-work, 15 cubic yards, at |18. 

Concrete, 17 cnbio yards, at $5. 

Iron ladder from mouth to steps. 

Iron casing and cover for dome man-hole. 
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Earth, 214f cubic yards, at 
Rock, 528 cubic yards, at $10 ... 

The above has been accomplished. 

To complete the shaft there remains to be done: 

Brick-work, 50 cubic yards, at $18............._ 

Concrete, 65 cubic yards, at $5... 

Filling, 675 cubic yard®, at $1 (estimated price)... 

36-inch pipe with special castings.... 

36-inch gate, for flushing, &c.... 

Labor, lead, jute, &c., placing and calking pipes . 
Permanent brick shaft-house .............._... 


m m m 
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Total cost Champlain Avenue shaft 


Bock Crmi shaft. 

Excavation: 

Earth, 74 cubic yards, at $6 .................. 

Rock, 167 cubic yards, at $10_............. 

The above buys been accomplished. 
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To complete the abaft there remains to be done: 
Brick-work, 50 cubic yards, at $18................ 

Concrete, 65 cubic yards, at $5 ............._ 

Filling, 180 cubic yards, at $1 (estimated) ....... 

4H-incn pipe, with special castings................ 

48-inch gala, for flushing......................... 

Labor, lead, jnte, &c., placing and calking pipe . 

Anchor bolts...... 

Permanent brick shaft-house .................... 


$s m 


180 


Total oost Rock Creek shaft 


1,7U»$ 

390 *j| 
2U0«j 

iiiiiiiiiii ill iiiiii M iiiiii w .mil 

7,3a5 <X 


Excavation: 


Foundry Branch shaft . 


Rock, 243 
The above 1 



Concrete. 65 cubic 


cubic yards, at $6 .... 

cubic yards, at $10 .. 

as been accomplished, 
the all aft the fol lo win g requ ires to 
1 cubic yards, at$18................ 

ubic yards, at $5... 

bio yards, at $1 (estimated)..._ 

ritli special castings. Am ........... 
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36-inch pipe, with special castings 
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Labor, lead, jnte, &o., placii 

Anchor bolts. 

Permanent brick shaft-house 


and calking 


m a m m • m m 


<e«i m «t » ■» m m hid lit m • » m «» m 


IB • IB • 


» m • «n iy» tli lill «) « iIlQUi 80® 00B 801) 


• in mm lit «• in 


iW' m> ii® in 


nit » m. «t 


lit lit <811 BOO) Mi At 


non ill' «B Kit in lilt 


261 il 
594 if 
800 C"i 
330 « 
150 II 
500 ill 





1111 « nil tOB 


lit lit' » 


Total estimated cost 



West connection , 


distributing reservoir and tunnel. $9,272 



Miscellaneous expenditures, 


There have been expended up to June 30,1885, for purposes not included in 
the foregoing for ml! work of engineering, surveys, inspection tests, sig- 
nals, office expenses, advertising, printing, instruments and repairs 

thereof, &o «®> m m m a a a up » » m * • * • • * * «»■ * m • m a » • • a a ■*» m m m m a m m -ip m ip a • m m m a a <m a m » a m 

Estimated cost of the above to complete tunnel. 
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$18,206 31 

12,000 00 

30.206 


SUMMARY OF RE - ESTIMATED COST OF TUNNEL, 


• «» m m ip • 


• up « m « 


• • • • • at a a • a a • i • • • 


• • a • 


Tunnel excavation. 

Tunnel lining... - - 

Air-shafts..........• *•..*..... 
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West shaft. 

Champlain Avenue shaft...... 

Rock Creek shaft... — ..—... 

Foundry Branch shaft... 

\hf est connection ............ *« 

Engineering and miscellaneous 
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Total estimated cost of tunnel. 
Amount appropriated.. 
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Balance 


mrnmnmmmmm ■■••*••••••• •«•*•»•••« 


mmmmmm 


393.887 51 


I am aware that this is a very great discrepancy between the amount appropriated 
for the completion of the Aqueduct extension and the amount which it will actually 
cost. I have endeavored to explain how this comes about. The amount appropri¬ 
ated would have completed the tunnel under the most favorable possible conditiiius. 
Any deviation from these most favorable conditions would cause a deficiency, as 
these deviations have been very great. As I have said before, this estimate is lor the 
completion of the Aqneduot extension in the most complete and thorough manner, the 
way that it in considered that a work of this nature and magnitude should be com¬ 
pleted. Its oust can lie very much reduced by neglecting to put masonry lining In 
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certain stretches of the tunnel where the rock is of a doubtful nature, if it be deemed 
for the highest interests so to do. . 

The estimate is to a certain extent hypothetical, being based on what may be en¬ 
countered in the tunnel headings yet to be driven. Developments in these may re¬ 
duce the ultimate cost very much, but it is almost certain they trill not increase it. 

The estimate is ample under the most unfavorable conditions that are aeemed pos¬ 
sible can exist, to complete everything in the most perfect manner. 

The total amount expended on the tunnel, including contractor's retained percent¬ 
ages due for work up to June 30,1885, is §438,722.53, leaving; a balance for further 
work of $160,812.0®. 

LAND FOR AQUEDUCT EXTENSION. 


The amount appropriated for land for the Aqueduct extension by the act of July 
15, 1882, was $51,370. Of this there has been expended to the end of the past fiscal 
year $14,151 15, leaving a balance available of $37,218.85. 

The land paid for so far from this appropriation has been a portion of Foundry 

Branch shaft lot, the Rock Creek shaft lot, the Widow's Mite air.shaft lot, a portion 

of the Champlain Avenue shaft, and a subterranean right of way for a portion of the 


m 


The appropriation is in excess of the amount required 


MAIN CONNECTIONS. 

At the beginning of the fiscal year July l, 1884, nearly all the pipes for uniting 
the new reservoir with the city distribution had been received, the connection had 
been made at the crossing of New Jersey avenue and L street, about 3,000 feet of 48- 
inch had been laid, and the work of laying the remainder was in progress, under the 
immediate charge of Mr. E. C. Kirlin. 

This work was continued without interruption until the crossing of Four.and.a- 

half and College streets was reached, where connection with the 75-inch pipe was 
to be made. 

In addition to the laying of the 48-inch main the stop-valves mud all auxiliary 
branches were set at street crossings, and a valve-oharaoer and man-hole built for 
each stop. 

There was also 564 feet of 12-inch pipe laid on Boundary street west from the main 
line. 

The foundations having previously been prepared, the castings, gate, Ac,, for the 
connection between the 75-inch and 48-inch pipe were placed in position and the con¬ 
nect ion made. 

Mr. Kirlin was then transferred to another portion of the work, and Mr. John F. 
Palmer placed in charge. 

A large valve.chamber, shown on map in last annual report was then constructed, 

together with the entrance to it, which consists of a brick arched passage and wind¬ 
ing stair-way. This was completed to the surface on October 4. The valve-chamber 
is onilt entirely of concrete, abont 450 cnbio yards having been used in it audits 
auxiliaries. 

The remaining work of the main connections consisted in laying; the 75-inch pipes 
from the valve-chamber to the new reservoir. ‘ This could only be aonein connection 
with the construction of the west Bide conduit when the trench was excavated by the 
reservoir contractors. 

This was by far the most difficult part of the whole work of the main connections, 
owing to the great depth of the trench, it being from 30 to 52 feet, averaging 39 feet 
deep, and the very heavy pipes weighing each about 20,000 pounds. 

The best method of handling these heavy pipes in the deep trench was a matter for 
great consideration. The plan finally deoided upon and which worked very well was 
to bottom out the trench for about 65 feet and put in the concrete bottom. 

Short inclines, about 1 on 2, were then out at right angles,to the line of trench, and 
down these the pipes wore parbuckle , until the top of the vertical out 18 feet deep 
was reached. Tne pipes were lowered this 18 feet by incliues in the trench itself. 
Once in the bottom they were handled and put in position by 10-ton differential pul¬ 
ley-blocks. When in permnnent position they were encased in oonorete to at least a 
thickness of 12 inches, and the west side conduit built on top of them. 

The laying of this pipe was nearly completed at the close of the fiscal year. 

None of the pi pe In as been calked. As the calking list to be driven cold from the 
inside, and can be doue at any time, it has been deemed best to leave It nntil every¬ 
thing becomes fully settled in place, and until the currents of air causing expansion 
and contraction can be largely excluded. 

Notwithstanding the dangerous and difficult nature of the work of laying this heavy 
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pipe, no acoident of any kind baa occurred, and Mr. Palmer deserves the hijghest 
credit foijthe skill and patience displayed. 

The brick head-house for the val e-chamber was completed during the pres at am* 
mer, 

FINANCES OF THK MAIN CONNECTIONS. 


The appropriation for the work of making the main connections was.... $166,4110 ©0 
Of this amount there has been expended, including liabilities, to June 3% 

1885 • • • m m m m m> m m m m m • m m m m m m m m m m m w m m m mmmmmmmmmm ** m m w m m m m m m m m m m ••••«■• m m m m m m 162,406 12 


Leaving a balance of 


2,903 88 


This balance will be required to purchase the lead needed for the work and to pay 

for cmii. 1I king tine 75 it ndin pipe line. 11 is believed that the amount will be j ust about 

sufficient for the purpose. ' 


THE NEW RESERVOIR. 


At the beginning of the last fiscal year, July 1,1884, work had been commenced on 
all parts of the reservoir, aud the following had been accomplished by the contract- 
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142,521 cubic yards earth excavation, at 30 cents 
4,644 cubic yards puddling, at 40 cents. 

1,492 cubic yards concrete, at $5.50.. 

66 cubic yards brick masonry, at $9 ... 

428 square yards trap-rock lining, at $1 
1,688 square yards paving, at 28 cents.... 
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$42,756 30 
1,857 60 
8,206 00 
694 00 
428 00 
472 64 

64,314 64 

The contractors had on hand quite a quantity of plant suitable for carrying on the 
work. 

From July 1 the work was carried on in all parts of the reservoir, until December 
20, when the inclement weather compelled the suspension of all earthwork upon the 
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At the close of the working season of 1884 the main body of the dam anil the puddle 
core had been riiised to 131 feet above the piane of reference, and 37 feet above its 
lowest point, the old bed of the creek. The paving of the eastern side of the reser¬ 
voir had been completed for 740 feet. The east flood-channel had been excavated and 
paved from the north end of the closed conduit to the arched bridge in the Soldier's Home, 
a distance of 2,374 feet. This east closed conduit and its head walls were finished. 

The west closed conduit had been built from the creek to the intersection of Four- 
and-a-half and College streets, a distance of 670 feet. 

From December 20, 1884, until April 10, 1885, the construction of the dam was sus¬ 
pended. During this period a small force was employed iu distributing stone for 
paving the interior slopes of the reservoir, in excavating the trench for the 75-inch 
pipe, lowering the pipe into position 
west side 6-inch by 
Except in extreme 




a 



low temperature, by the judicious use of quick-setting cement 
nasonry constructed is in hardness, strength, and tenacity en- 


the coucrete and brick 
tirely satisfactory. 

Progress upon this pipe trench and west conduit has been necessarily slow, owing 
to its great depth (averaging 39 feet), and the time required to brace up the sides to 
prevent slipping. 

The change iu the method of draining the reservoir by the 12-inch pipe laid through 
the dam in April, 1884, in bonsequence of which we were enabled to reduce the depth 
of this trench more than 12 feet, and allowing a slight slope of the sides of the trench 
to within 18 feet of the grade, have been fully iustined. It has permitted a far better 
construction of the dam than would otherwise nave been possible, aud the work on it 
has not been seriously interrupted by storms. It also very materially cheapened and 
facilitated the lowering and placing of the 10-ton pipes. Men were enabled to work 
in this deep trench without fear of fife or limb, and in consequence the quality of the 
concrete and brick masonry is undoubtedly better. 

Work was resumed about the 10th of April, and has been steadily pushed ever 
since; everything has been worked to better advantage than in 1884, and ©specially 
is this true of the steam excavator, from which th© out-put has averaged about 446 
yards .against 326 in 1884, although the “ lead” has been twice as long. 
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The contractors have upon the ground the following working plant. In addition a 
large fore© of animals and wagons are hired as the work requires : On© steam exca¬ 
vator, 2 locomotives, S3 oars, If miles steel tract, 29 two-horse four-wheeled excava¬ 
tors, 8 wagons, 40 carts, 35 two-horse scrapers, 140 wheelbarrows, 1 steam derrick, 
1 steam stone-crusher, 2 disk earth pulverizers, 1 harrow, 5 heavy ground rollers, 4 
water-carts, blacksmith and Wagon shops, with tools, and the necessary hand tools 
tfor the proper conduct of the work. 

The condition of the new reservoir at the cloa© of the fiscal year ending Jane 30, 
1885, is generally as follows: The body of the dam and puddle core has been raised to 
a height of 142 feet above the plane of reference, or 48 feet above the creek bottom ; 
the east flood channel, east closed conduit, and open flood channel below the dam have 
been completed ; the interior slopes of the east side have been graded and paved for 
a length of 2,231 feet; 1,177 linear feet of the west side closed conduit has been con¬ 
structed, and 499f feet of the 75-inch pipe have beeu laid and inclosed in concrete. 

The contract for the nonstraction of the reservoir expired June 30, 1885, but the 
work was far from being completed. 

As the reservoir can be of no use until the tunnel is completed, it has not been 
deemed necessary to hurry up this work, and an extension of time to June 30, 1886, 
has been granted the contractors. 

The quality of the work performed has been the very best, and 1 b believed to be 
beyond criticism. The work upon the body of the dam has 
done from the foundation upwards: it is built of most excellent clayey materials, kept 
wet and thoroughly rolled in horizontal layers, and will prove as impermeable to 
water as the puddle core itself. Upon the opening of the present working season, it 
was noticeable that the north elope of the dam had not suffered so much from frosts 
and rains as had the natural hillsides of the'same materials. The puddle core is a 
solid mass of the finest quality of clayey earth, compacted by rolling in thin layers 
and kept.eufficiently wet to bond the layers thoroughly together. Levels taken upon 
the dam at tbe close of the working season of 1884, and again upon the resumption of 
work in April. 1885, failed to show that the slightest subsidence had taken place dur¬ 
ing the winter. 

The paving on the east slope of the reservoir, despite the rough, irregular stone 
used, is ii splendid example of solidity, true lines, and surfaces. 

Every required condition is filled in the work upon the conduits, and the concrete 
construction is especially commendable. All cement tired is doubly tested, at the res¬ 
ervoir roughly, and at the Aqueduct office more delicately. 

The contractors deserve special credit for their honest endeavors to do good work 
and to carry out the wishes of those in charge, as do the inspectors for their great 
care, judgment, and \yatchful ness in the direct oversight of the work. 

I cannot speak too highly of the very valuable services rendered by Mr. John A. 
Partridge, who has from the beginning had direct personal charge. His sterling in¬ 
tegrity and great experience in similar work enable the utmost confidence to be 
placed iu the construction of the reservoir. 

Mr. Partridge, in his report to me, says: 

11 1 have been most cheerfully and ably assisted in the exacting engineering work 
upon the reservoir by Mr. John F. Alexander, and in the inspection of details of con¬ 
struction by Messrs. A. R. Potts, John L. Twenizer, T. J. Hackett, G. W. S. White, 
and H. C. Chadwell, who have all rendered faithful and earnest service in the work 

• H .II 

ass i 

The following exhibits the amount of work which has been accomplisnea oy i 
contractors up to June 30, 1885 : 

RESERVOIR. 

total estimate of work done to June 30,1885, is as follows: 

296 cubic yards excavation, at 30 cents.. $148,588 

, 125 cubic yards puddling, at 40 cents ...... 14,850 00 

4 2f cubic yards cut-stone masonry, at $15.- -.. 37 50 

312 cubic yard b brick masonry, at $9 .. . .. 2.808 00 

3,715 cubic yards concrete masonry,at $5.50_-... 20,432 50 

79 cubic yards rubble masonry, at $6 .. 474 00 

1,257 square yards trap-rock lining, at $1............................ 1,257 00 

3,116 cubic yards broken-stone lining,at$2 ..............-....... 6,232 00 

19,692 square yards paving,at 28 cents.... 5,513 76 

228 li near feet cast-iron drains, at 75 cents......................... 171 00 

7,500 feet, B. M., pine plauk, at $30 per M............................ 2^5 00 

Total... 200,589 56 

Lees 10 per cent, retained.............................................. 20,058 96 

180.530 60 
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This has been accomplished by : 


Common laborers____- 

Masons ...._ 

Pavers. ....... 

Steam excavator........ 

Locomoti ves............ 

Cars.................... 

Animals ..._.......... 

Four-wheeled excavators 

Wagons.. 

Carts...... 

Scrapers...... 

Wheelbarrows 
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Number of loads of earth moved during the year ending June 30, 1885, 
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CONSTRUCTION DETAILS 


Bottom of reservoir .—The bottom of the southern portion of the reservoir basin is in 
a very fin© quality of impermeable mottled and bln© clay many feet in thickness, which 
will not permit the passage of water either from or into the reservoir. This is not the 
case with the northern part. As the work of grading progressed it became evident 
that the bottom of that part of the reservoir lying north of a. line crossing the basin 
about 150 feet south of tne Government spring was free sand and gravel completely 
saturated with water. In several places springs developed to such an extent as %t> 
produce the effects of qnicksand. By boring it was determined that the impermeable 
clay above mentioned dipped rapidly northward and the sands and gravel occupied 
the depressions in the clay to a dentil of 15 to 30 feet. 

The excavation of this wet sano and gravel would probably result in the destruc¬ 
tion of the Government spring and involve the removal of a large amount of material 
of no value for purposes of construction, and with no adequate benefits resulting 
from its removal. 

To avoid, if possible, disturbing the gravel stratum overlying the sand, and to pro¬ 
cure better earth for the construction of the dam, it was resolved to raise the grade of 
the bottom of this portion of the reservoir about 12 to 15 feet. 

To procure compensating water storage capacity and material for the dam, the 
northern boundary of the water-line was extended to add about 5 acres additional 
to the area of the reservoir. All of this gravel and sand which contains any traces of 
vegetable or organic matter will be entirely removed. To prevent leakage from or 
into the reservoir all this porous area should be covered with puddled clay to a depth 
of at least 2 feet. 

At the foot of the eastern slope of the reservoir is found embedded in sandy clay a 
considerable deposit of carbonized wood and vegetable matter, largely impregnated 
with iron sulphate. This deposit extends over about 500 by 100 feet, and will be 
removed to a depth of about 2 feet and the spaoe refilled with puddled clay. 

In general all deposits of earth, muck, gravel, Ac., which can by any possibility 
have an injurious effect ©n the waiter stored in the reservoir will be removed or en¬ 
tirely excluded from any contact or ccitrninunieation with the water. 

Drainage of the reservoir .—The plan proposed for drainiuj; the reservoir, and in con¬ 
formity with which all work so far has been done, provides iron pipes, thoroughly 
calked and embedded in concrete, to be placed on the bottom of the reservoir and de¬ 
al i< to carry off’ the ordinary flow, sewage, Ac., of the small itreams entering the 
site near its northeasterly and northwesterly limits. The storm waters are to be car¬ 
ried iixoiind the edge of the reservoir in open flood channels, except where the depth 
of excavation renders closed conduits necessary, and be discharged into the nssf;.iii;iml 
stream bed below the dam,, 

Title experiences of the post year with the open flood channels, find the fact that 
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popular apprehension baa been excited because of these drain-pipes being carried 
through and under the waters contained in the reservoir, point unerringly to the de¬ 
sirability of a change in the plana. 

The change proposed is to do away entirely with the iron drains and to change the 
open flood channels into cloned conduits to carry both the ordinary flow and sewage 
And the storm waters around the reservoir. Surface gutters with drops into these en¬ 
circling conduits are provided for intercepting the immediate drainage of the hillsides 
sloping to the reservoir. 

Detailed plans and estimates for this change were prepared, and on June 29,1885, 
were submitted by you to the Chief of Engineers for his approvah 

Another advantage in thiB change would be that of enabling a roadway to be built 
around the reservoir over the space now occupied by the flood channels, which would 
add an exceedingly attractive feature to the gronnds. 

Circulation of water. ~As the water is to enter the reservoir from the tunnel and 
leave it by the 75-inch pipe at the same point, it early became necessary to consider 
some method of securing circulation in the large mass of stored water. 

The plan proposed for accomplishing this is to take the water as it emerges from 
the tunnel and conduct it by means of culverts to the three most distant cornera of 
the reservoir. 

To return to the effluent gate-house the water will then have to traverse the entire 
length of the reservoir. By means of these culverts a most perfect circulation will 
be assured. As timber constantly wet is practically imperishable, and as there will 
be no strain upon them, it is proposed to build these culverts of wood, to be securely 
anchored against flotation. A main culvert, 8 by 10 feet in size and 500 feet long, may 
extend to the center of the reservoir and there branch into three, each 4$ by 6 feet 
in size, leading to the distant corners. 

Paring, »fc.—It was expected that the tunnel driven from the Reservoir shaft would 
supply a large part of the stone for paving and concrete, but up to the present time 
not over one-third of the rock excavated proves useful for such purposes, as it disin¬ 
tegrates by exposure to atmospheric changes. The supply of stone has mainly been 
derived from Rock Creek shaft, with some from Champlain avenu«\ 

During the year 8,140 cubic yards have been delivered from Rock Creek and Foun¬ 
dry Branch shafts, and 2,852 from Champlain avenue shaft. 


FINANCES 


THE RESERVOIR. 


The amount appropriated for the construction of the new reservoir 
gat© house, by the met of July 15, 1882, was $431,273.75. 

In the contract let to Maloney Gleason for the construction of the reservoir, 
the following items are specified, which, at their con* act prices, brings the cost of 
those portions of the work covered by the contract to $298,980: 

... 1208,500 
... 21,600 
4,000 


m m » 



Excavation, 695,000 cubic yards, at 30 cents 
Paddling, 54,000 cubic yards, at 40 cents ... 
Sodding, 20,000 square yards, at 20 cents . 
Cut-stone masonry, 12 cubic yards, at $15 
Brick masonry, 25o cubic yards, at $9 .. 

Concrete masonry, 3,500 cubic yards, at 
Rubble masonry, 100 cubic yards, at $6 
Trap rock lining in cement, 1,400 square yards, at 
Broken stone liuing, 8,000 cubic yards, at $2 . 
Paving, 80,000 square yards, at 28 cents. 

95 linear feet, at $5.. 
iron drains, 3,100 linear feet, at 75 cents 
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Total ......... 298, 

This leaves a sum of $131,293.75 for all contingencies, extra expenses, and the final 
completion of all details not specified in the contract. 

The money appropriated is n<»t sufficient to complete the reservoir in a proper man¬ 
ner, and a further sum will be required therefor. 

The causes for this deficiency are many and obvious. 

In the first place the uncertain and very varied nature of the material in which and 
of which the reservoir is built has caused and will cause far more work than was 
anticipated in order to make everything secure and perfect for the storage of water. 

The work required on the reservoir bottom is a case in point. 

A number of changes have been made in the plan and details of the reservoir, ren¬ 
dered necessary and desirable as the work developed itself. These changes have all 
been made in the interest of efficiency, safety, ultimate economy, and to save time. 
The method ot draining the reservoir which has been adopted is a case in point. The 
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Ian of substituting encircling closed conduits for the open flood cl innela and iron 
rain-pipes, and which has been previously alluded to, is another. 

The failure of the tunnel heading from the reservoir to supply any amount of good 
stone for paving, broken stone, concrete, &c., has entailed a very large expense for 
hauliug stone from the other tunnel shafts. 

In order to thoroughly secure the bottom and ends of the dam the amount of pud¬ 
dling was considerably increased. No chances whatever have been taken in tbe con. 

istruction of this dam, the consequences of its failure are far too grave to permit, of the 
slightest hesitation in doing work which safety seems to demand. The puddling in 
the bottom of the reservoir will fully double the amount estimated for under the con¬ 
tract. 

There are also many items not provided for nor mentioned in the original contrmet 
which it is necessary to consider in making the final and complete estimate of the 
cost of the reservoir. 

The principal items are, the provision for causing circulation of the water, the erec. 

tion of the necessary gate-house; erection of keeper’s house; construction of sub¬ 
stantial and suitable fence about the reservoir; plowing, soiling, and seeding the 
grounds about the reservoir; providing for the continued existence and safety of the 
Government spring supplying the Capitol with water, and for engineering and super. 

intendence. 

The following estimate has been very carefully prepared, and shows the tottal cost 
construction of the reservoir, including what has been done and what remains 
to be done. It is divided into those items specified in the contract and those not in¬ 
cluded in the contract. These items are lettered, and where explanation is deemed 
necessary it follows the estimate. 

This estimate is based upon the supposition that 
change in the method of drainage will be adopted. 

Under contract. 





Completed. 

Remaining. 

Total. 

Price. 

Total cost. 

A. —Earth excavation.......cubic yards.. 

B. —Puddling — do...... 

C. —Sodding...................... square Tarda.. 

495,296 

37,125 

352,818 
102. #13 

30,000 

9.5 

704 

6,121 

97 

3,858 

8,850 

56,675 

87 

200 

847,614 
139,138 
20,000 
12 

1.016 
0,836 
176 
5,115 
11,975 
76,367 
87 
428 

■to 

mm 

6254,284 111! 
55, 29 

4, 000 ft 

180 m 

9,144 06 
54, 008 m 
X 0511 00 
5,115 00 
23,050 «§■ 
21,382 76 
1,305 00 
321 06 

D. —Cut-stone masonry............ cubic yards.. 

E. —Brick masonry.do — 

F. —(./oncroto ]q::!Up sss^Q 0 t.iisi Bnp "i; r „,«„. „„.,. , 0018 (( ...do.«..i 

2-5 , 

312 

3.715 

79 
1,257 
3,116 
19,692 
• ■» * * * * « » 

228 

G. —Rubble masonry... .do.... 

H. —Trap-rock lining...square yards.. 

L —Broken stone lining.cubic yards.. 
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M.—Cast iron drain.do- 
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Not specified ill* contract. 


If,—Pine plank for sheet- 


Pine timber, A© 


■beet-piling... 

in circulating oonduite 
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P.—Stone ballasts for oircalating oondnits 
-Wrought Iron fence around reservoir 
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Wire fence to protect dam and enclose keeper's house 
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S. —Gravel walk about reservoir for inspection, <fco. ...cable yards. 

T. —Terra-cotta 12-inch drain-pipes.....feet. 

U. —12-inch cast-iron grates.. 

V. —24-inch cast-iron grates..... 

W. —Acres ground, smoothed, soiled, and seeded... 

X. —Stone hauled to reservoir for paving, Ac........... .cubic yards 

Y. —Trap-rock paving blocks 

Do ... 

Z. —M an-hole*covers .......... 

A A.—Hauling trap-rock blocks to reservoir....... 

B B.—Gate towel* for 12-inoh drain -pipe and valve................. 

C C.—Alteration of Government spring house...................... 

D D.—Reservoir keeper’s house.......... 

B B.—-Gate-house and gates —......... 

F F.—Iron water-pipe.... tons 

G G.—12-inch valves and labor set ting.............................. 

H H.-.S-incli valves and labor setting.............................. 


m 


m m m m 




Total 


Amount 

Price. 
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There have been expended up to date : 

For trial shaft in reservoir and exploring expenses.--.,.................. $11,634 72 

For engineering, inspections, pay-rolls, making tests, &c... 17,509 52 

For other expenses, advertising, tearing down and removing houses, sta¬ 
tionery, forage, terra-cotta pipe, survey stakes, instruments and repairs, • • • 

boring and testing machinery, printing, lumber, hauling, water-pipes, r’*npc*/.g 

fuel, car-tickets, .... .......................................... 1,263 14 

It is estimated that the expenses of engineering, superintendence, tests, 

&c., to complete the work will be..................._............. 12,006 00 


SUMMARY. 


42,407 38 


Under contract... 

Not specified in contract..... 
Exploration, engineering, &c 
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A.—In estimating the amount of excavation levels have been taken 
site of the work to determine what has to be done, and this, added 
done, gives the total amount necessary. 

ThiB gives an excess over the amount specified in the contract 


entire 
has been 




This excess arises from various causes ; nearly half of it from excavating in bottom 
of reservoir to replace with puddling; a large amount is for the removal of material 
taken from the shaft and tunnel and incorporated in the dam ; other items are for ex- 
cavating side slopes to be replaced with puddling, excavating gravel, sand, and muck, 
in beds of creeks and ravines, increased depth of puddle trench, for 6-inch Congressional 
spring.water pipe, and 12.inch drain.pipe under dam, mucking site of dam, and levees, 

B.—Excess of puddling over contract specified items 85,138 cubic yards. Of this 
71,072 yards is for puddling in bottom or reservoir; the remainder is for necessary 
puddling on interior slope, and in the old creek bed, in pipe trench, <fcc. 

E.—Excess in brick masonry 766 cubic yards. This is mainly on account of pro¬ 
posed substitution of closed conduits for open fiood channels. 

Fi—Excess in concrete masonry 6,338 cubic yards. This is mainly on account of 
the substitution of closed conduits for open flood channels. It is also due to the quite 
large amount used in securing the passage of the Congressional spring pipe and 1.2- 
incl drain-pipe through the dam, and in various other places in small quantities. * 

G. —Excess of rubble masonry 76 cubic yards, rendered unnecessary by the change 
in plans proposed, and additional depth which it is considered expedient to give the 
head walls. 

H. —Excess in trap-rock lining 3,715 square yards, due to proposed substitution of 
closed conduits for open fiood channels. 

I. —Excess in broken stone lining 3,045 cubic yardB is believed to be due to greater 
area of paving with broken stone backing than was originally estimated. 

K.—Diminution of paving 3,633 square yards due to substitution of closed conduit 
for west flood channel. 

M. —Iron drains diminished 2,672 linear feet due to same cause. 

N. —Sheet-piliug used in eastern root of dam to economize excavation and puddling 
and more certainly insure safety. 

Q. —The new reservoir is situated j ust on the borders of the city in a district qui te 
thickly populated. It muBt be very carefully guarded and protected against any- 
body and anything that through carelessness, ignorance cur vicionsness, could pollute 
th< contained waters. This protection must come largely from a fence, secure and in¬ 
destructible, the necessity for which is much greater than it wc 
were in a less populous community, 
to prevent men or animals j setting over 
hogs, and everything else of like natnre ont. 

Furthermore the reservoir is going to be a very prominent feature of the landscape, 
being just on the borders of the 'Soldiers’ Home and in the line with it and the Capitol; 
it will be brought closely and often under the inspection of nearly every resident of 
the city and every stranger visiting it. The fence, therefore, should be of such a 
nature as not to offend the eye while fulfilling all the other functions required of it. 

It is believed that a strong, plain fence of wrought iron, properly constructed will 
best meet the requirements of the case and prove most satisfactory and economical 


wonld be if the reservoir 


This fence should be very strong, high enough 
er it, and close and tight enough to Seep dogs, 
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in the end. This fence it is proposed to place near the outer edg* of the levee snr 
rounding the reservoir and near the interior crest of the dam. 

R.—About the whole property pertaining to the reservoir should be 
and plain wire fence to thoroughly guard the elopes of the dam and sides. 

W. —The reservoir completed will have the slopes of its sides and dam soiled and 
sodded. This item provides for plowing, smoothing into shape, sodding, and seeding 
all the -remaining lands of the reservoir, including top of the dam and levees, &c. 

X. —This is stone hauled from the other working shafts of the tunnel. 

Y. —These are to be furnished for the work under the terms of the contract. 

■ B.—B.—At the inner end of the 1‘2-inch drain-pipe there must be a valve, very securely 
placed on account of the great head of water, and this item provides for the emplace¬ 
ment and means of reaching it from the surface. 

C. C.—It will be necessary to close the Congressional spring house against the en¬ 
trance of water from the reservoir and raise it above the surface of the water. 

This item covers the necessary expense. 

D. D.—This is a necessary expense not mentioned in the original specification and 

not been made and the cost c&n 



E. E.—The detailed plans for this 
b given approximately. 

To thoroughly control the water of 
must be very strong, complicated, and 
amount herein stated. 

Out of the appropriation of $431,273.75 
and due the contractors 
in of $180,154.82. 



reservoir, and mains, the gatehouse 
and it is believed will cost fully the 




llhiiiii.ii been expended to June 30, 1835, 
$251,118.93 leaving for further work 


LAND FOR RESERVOIR. 




amounts appropriated for land for the reservoir in $210,250, as follows: 



act of July 15, 1882 .. 
By act of July 7, 1884.... 
By act of March 3, 1885.. 
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acquisition the sum of... 
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Leaving an available amount of 

far as known this will be sufficient to satisfy 
Very respectfully, your obedient servant. 



Lydkcker, 

Corps of Emgin&rs, U. S. 
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$35,250 00 
87,500 00 
87,500 ©0 

210,250 00 

207,256 47 
2,993 53 


Thomas W. Symons, 

Captain of Engineers 


MODIFICATION OF PLAN FOR NEW RESERVOIR NEAR HOWARD UNI-. 

VERSITY. 

Office Washington Aqueduct, 

Washington, D. <7., June 29, 1835. 

General i The present project for the new reservoir, near Howard 
University, provides for certain iron pipes to be laid in the bottom of 
the reservoir, as indicated on the tracing herewith; they were to be 
thoroughly calked and imbedded in concrete, and were designed to 
carry off the ordinary flow, sewage, &c, of the small streams entering 
the site of the reservoir near its northeasterly aud northwesterly limits. 
The & form* waters were to be taken off in open channels, except where 
the depth of excavation required for bringing them to the proper grade 
necessitated the construction of closed conduits; those flood channel 
leading around the reservoir unite and discharge below the dam in the 
stream which now drains the valley in which the reservoir is located. 
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Thus, on the tracing herewith the iron-pipe drains are indicated by the 
dotted black lines from the points A, B, and O, passing tinder the dam 
to outlet in stream at F; O M L is the east flood channel passing into 
conduit (L K) and discharging into the stream‘at F through the open 
by-wash (K. F); A B D is the west flood channel which discharges 
into the stream at F, through the closed conduit D E F. This is the 
provision made in the detailed plan of reservoir proposed by Captain 
Hoxie, and represents the project, as I understand it, on which the ap- 
propriation for the work was based, and in the project submitted by 
me it was my aim to hold to the former unless there appeared strong 
reasons for changing it. It is my opinion that the particular part of 
the project now under consideration will accomplish its purpose at the 
least cost, and that it will properly guard the purity of the water sup¬ 
ply, But it has been made quite apparent, recently, that it is necessary 
not only to so arrange that experts and the more 

r satisfied with the means taken to insure purity 
of supply, but that these means 
to afford no chance for exciting the alarm or suspicion 










The arrangements described above do not fill this condition, and for 
this reason I have now the honor to recommend that the present proj¬ 
ect be modified, by omitting .the iron-pipe drains am i substituting 

closed conduits for the <.>pen flood channels; we will then have on the 

east and south a closed conduit or sewer, extending from P to F, on the 
line P, O, L, K, F, and on the north, west, and south a like conduit from 

to F on the line.A,, f B, D, 113, F, the common outlet for both conduits 

will be through an. arched culvert, under Trumbull street, to the stream 
below. Gutters to intercept the surface flow from the lands surround- 

reservoir will be built where necessary. 

Symons’s estimate, based on con,tract prices for like work, 
shows the increased cost of modifying the plan as herein proposed to 
be $37,763.81. A copy of his estimate is transmitted herewith. The 
total amount appropriated for the reservoir, including land damages, 
is $641,523.75, of which thete has been expended to date, including con¬ 
tractors’ retained percentages, $441,016.41. An additional appropriation 

of about $110,000 will be required to complete it according to the exist. 

ing project, or $150,000 if modified as now recommended. 

Very respectfully, your obedient servant, 

G. J. Lydecker 



Kewton 






A 


report of the board of engineers convened by special orders 
no. 107, headquarters corps OF ENGINEERS, JULY 15, 1885. 

Washington, D. C., July 24, 1885. 

The Board having carefully examined into the questions submitted 
for its consideration, is of opiuion that the present project for diverting 
the flow of the three small streams that pass into and across the site of 
the reservoir should be modified as recommended by Major Lydecker 
in his letter to the Chief of Engineers, dated June 29,1885, viz, by sub- 
stituting closed culverts or sewers, with connecting gutters above, to 

157 ENG 
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intercept mil surface-flow, for the iron pipes imbedded In the bottom of 
the reservoir and for the open flood channels. Sufficient reason for this 
course is set forth in Major LydeckePs letter, and the Board concurs in 
the views expressed therein, but in addition to what he states it m to 
be noted that the iron pipes would be inaccessible at all.times when 
there is water in the reservoir, and could neither be examined nor re¬ 
paired, in case of accident, until after emptying the reservoir. 

The open flood channels, paved with rough blocks of stone, laid dry, 
would require frequent repairs, and become obstructed by the .growth 
of plants and accumulation of dirt, whereby the free flow of any small 
volume of water would be checked. 

With reference to the probable security of storage and purity of 
supply in the reservoir, the Board sees no valid reason for mistrust or 

be, fol- 



vaueys, carrying 
the reservoir,, will 







Second. 

exposed to the flow of the tributary streams 
excavation filled with clay or other suitable 

Third . A portion of the bottom on the east side, where a bed of car¬ 
bonized vegetable matter has been uncovered, will also be excavated 
a depth of 2 or 3 feet, and the excavation filled with clay thoroughly 
puddled. And generally this will be done wherever it is necessary. 

Fourth. All around the side slopes and underneath the stone revet¬ 
ment will be a lining of puddled clay, wherever necessary, to prevent 
seepage into or escape of water from the basin. 

Fifth. An open paved gutter, over the closed culverts, and surround- 
the entire basin, will intercept all surface drainage flowing towards 
the reservoir. 

* Sixth. To establish a circulation of water through the reservoir, the 
supply, as it emerges from the tunnel, will be conveyed through con¬ 
duits built on the bottom of the reservoir to the three corners most re¬ 
mote from the effluent gate-house; in this way the water will be received 
the northwest, northeast, and southeast corners of the reservoir, and 
have its outflow into the mains at the extreme southwest corner. This 
cqustant motion and the disturbance of the water surface by winds 
will prevent stagnation and serve to keep the water in good condition. 

Seventh. The stone riprap on the banks will be carried to a sufficient 
below the water surface to prevent the growth of plants and all 
wash of the side slopes due to wave action. 

It is th# opinion of the Board that the modifications herein recom¬ 
mended, and methods of construction outlined as above, all as proposed 
by the officer in charge of the work, will properly secure the storage 
and purity of supply in this reservoir. 

Thomas Lincoln Casey, 

Colonel , Corps of Engineers. 

Wu. P. Craig hill, 

Lieut. Col. of Engineers . 

G. J. Lybeoker, 

lajor of Engineers, 
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ERECTION OF FISH-WAYS AT GREAT FALLS OF THE POTOMAC. 



The act making provision for the erection of these fish.ways required 

that the plans should be prepared under the direction of the United 
States Commissioner of Fisheries. They were furnished to this office 
just before the beginning of the present fiscal year. 

It was found, however, that their application involved the use of cer- 
tain paten and in fact on the 18th of July, 1884, the secretary of the 

McDonald Fish.way Company filed a claim for $ 12,000 royalty, and the 

matter having been submitted to the Secretary of War, I was instructed 
to suspend all operations looking to the erection of fish-ways, until this 
claim was 

Accordingly nothing more was 
on the 18th of March the 

and free license to the Government to use au its patents in 
with the erection of these fish-ways, and steps were at once 
place the work under contract. Advertisements for prop were 
published April 15, 1885, bids opened May 8, and contract awarded to 

J.ohn E. Lyons at prices which, for the estimated quantities of work 

the plans as drawn up in the office of the Commissioner of 
Fisheries, will make the cost of the work $84,180.19. 

Work under the contract was begun June 1,1885, so that up to the 
close of the fiscal year there had been no substantial progress beyond 
the preliminary work, such as getting machinery and material on hand, 
and a small amount of excavation for the foundations. 

The total expenditures on account of this work to June 30,1885, are 
as follows: 




Expenses of surveys.—-_.. 

Paid contractor, estimate for June. 
Superintendence, advertising, and job printing 
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the past fiscal year. 
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pertains to operations 


the work is 146, 
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statement 





fiscal year 




Amount available July 1, 1884....... $47,848 92 

Amount expended during the year.......... 208 80 

Amount unexpended June 30, 1885.............. 47,640 12 

Outstanding liabilities (including retained percentage).. 1,236 75 

Amount available June 30,1885....... 46,403 37 

In conclusion I desire to state that Captain Symons’s course in all mat¬ 
ters relating to the works that have been the subject of this report 
meets with my warmest approbation, and that I am largely indebted 
to his professional skill, sound judgment, and dose personal application 
for whatever measure of success I may have attained in the discharge 
of my duties in connection with these works. 















250,0 BEPOBT OF THE CHIEF OF ENGINEERS, U. 8. ARMY. 

Abstracts of propotalt roorimd and opened May 8,1885, for the erection offis\-v>ays at Ormt 
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Contract awarded to John E. Lyons, dated May 21, 1885. 


REPORT OF CAPTAIN THOMAS 





ENGINEERS. 


Sir 

fiscal year 
ing 






to sub 





Office of the Washington Aqueduct, 

Washington, D. C. t July 30, 1885. 



following annual report of operations for the 
* of which, by your order, 1 am superintend- 

* • • * 


the great falls fish-wat, 


Just before the close of the fiscal year ending June 30,1884. the plans, specifications, 
and detailed drawings of the proposed fish-way at the Croat Falls of the Potomao were 
received at this office. 

The original act of Congress for the erection of the fish-ways contained no provision 
for the purchase or condemnation of land, but a supplementary act, passed during the 
session of 1883—’84, provided therefor. 

On the 18th of Jnly, 1884, the secretary of the McDonald Fish.way Company, wrote 

a letter demanding a royalty of 112,000 upon the construction of the fish.way accord. 

ing to the plans submitted. 

Upon this the whole question was referred by yon to the Chief of Engineers and 
Secretary of War, by letter dated June 29.1884. Pending decision and final action 
all work it n connection with the fish-ways was suspended, by order of the Secretary 
of War until further instructions. 

On March 18,1885, the McDonald Fish-way Company executed a full and free license 
to the Government to nee its patented methods, plums, &o. f and all papers, plums, &e. f 
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were returned to this office, by the Secretary of War, mud Chief of Engineers with in¬ 
structions to proceed with the work. 

Detailed specific] tions for th© construction of the work were then prepared, and on 
April 16,1885, advertisements were made for proposals fordoing the work. 

Bids were opened May 8, and the contract let to Mr, John E. Lyons, of Baltimore, 
Mil. The oontimct was executed on the 21st clay of May, and active operations com¬ 
menced on the 1st of June. 

Mr. E. C. Smead was placed as inspector in cliarge of the construction of the fish¬ 
ways. 

During Juno a temporary dam was built across the Maryland Channel and the 
overflow channel across Falls Island completed, and the water turned through it. 

Work in excavating foundations for the fifth and sixth sections of fish-way were 
commenced. 

The only work accomplished by the contractors daring the fiscal year just ended, 
and for which they are entitled to pay under their oontraot was the excavation of 
517$ cubic yards of rock.^ 












APPENDIX VV 


IMPROVEMENT AND CARE OF PUBLIC BUILDINGS AND GROUNDS IN AND 

AROUND WASHINGTON. 


REPORT OF COLONEL JOHN M. WILSON, 

CER IN CHARGE , FOR THE FISCAL YEAR 




Office of Public Buildings and Grounds, 

Washington , D. (7., July 23, 1885. 

General : I have the honor to submit the following report of opera¬ 
tions earned on upon the public buildings and grounds in the District 
of Columbia, under charge of this office, during the fiscal year ending 
June 30, 1885. 

In compliance with paragraph 6, Special Orders, Fo. 109, "Headquar¬ 
ters of the Army, Adjutant General’s Office, May 13, 1885, I relieved 
Col. A. F. Rockwell, U. S. Army, of his duties in connection with these 
works on June 1, 



GROUNDS south 
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The improved portion of this park received the necessary attention to 
maintain its beauty; the lawn surfaces were mown, roads raked and 
rplled, gutters and drains cleaned, trees and shrubs pruned and watered,, 
and a number of park settees placed in position. 

During the mouths of November, 1884, and i 
green and deciduous trees and flowering 

entire lawn surfaces were cov 





pur- 

chased and used; the lower portion of the grounds, bordering on Seven 
teenth street, was surface-soiled and sown down in grass seed; the 
worn-down portions of the lawn surfaces, caused by pedestrian travel 
on the night of March 4, were repaired, top dressed, and sown with grass 
seed. 


MONUMENT grounds, greenhouses, and nursery. 

The Monument Grounds, with the exception of the portion occupied 
by the Washington Monument and the shops and sheds appertaining 
thereto, were kept iu good order during the year; lawns were mown, 
roads and walks raked, repaired, and rolled, gutters and drains cleaned 
and repaired, trees and shrubbery trimmed, and about, eight tons of 
hay secured from these aud the Smithsonian Grounds for the mainte¬ 
nance of the public animals belougiog to the office. 
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The Greenhouse buildings were repaired where necessary. 

A new plant-house 100 feet by 14 feet was constructed and a w'agon- 
shed put up; a new potting-shed was built connecting two of the green¬ 
houses j anew conical boiler was put in position to replace one that was 
unserviceable. 

About 200,000 ornamental foliage and flowering plants ware propa¬ 
gated in the greenhouses during* the fall, winter, and spring, and were 
planted in the park during the months of May and June; the crotons, 
palms, and sub tropical plants were removed from the greenhouses and 
used in beds and vases for the summer decoration of the reservations. 

In the Nursery Grounds the young growing stock was well cared, for, 
having been pruned, mulched, and transplanted when necessary; in 
October, 1884, 3,000 young trees and shrubs were transplanted ; in 
April 2,500 cuttings of hardy flowering shrubs were plauted in the 
propagating beds, and in May 2,000 seeding' trees were removed from 
boxes and placed in nursery rows. 

The stock was increased by the purchase of 75 trees and 1 
which were set out in the 
planting. 

About 3,300 trees and shrubs were removed from 

out in the public parks during the year. 

About 1.7,000 spring flowering bulbs were purchased and used for early 

decoration of the larger improved parks. 









SMITHSONIAN GROUNDS. 


These grounds received all necessary care and attention; the lawns 
were regularly mown and raked, gutters and drains cleaned and re¬ 
paired, trees and shrubs pruned, and some decayed and unsightly trees 
removed. 

Eight hundred and fifty cubic yards of gravel were used in repairing 
and resurfacing roads; 3,700 linear feet of new brick gutters were built 
and 400 linear feet of old gutters relaid; thirteen drain traps were con¬ 
structed and connected with sewers by 500 feet of 6-inch and 323 feet 
of 8-inch terra-cotta pipe. 

‘ Temporary wooden walks were put down in the autumn for the con¬ 
venience of pedestrians, and taken up in April and stored at the nur¬ 
series. 


ARMORY SQUARE AND RESERVATIONS 


TO BOTANICAL GARDENS, 





impos* 


The small amount of funds av 
pay as much attention 
The roadways and walks were repaired and rolled; lawns mown, 
raked, aud rolled; sod margins edged, trees and shrubs pruned, and a 
number of park settees placed in position. 

The park is visited by many citizens, and, from its situation between 
the Smithsonian Grounds and Botanical Gardens, can be made very 
beautiful. The portion east of the Baltimore aud Potomac Railroad 
has never been named, and I respectfully recommend that hereafter it 
be designated as Seaton Park, in honor of that distinguished citizen, 
the late W. W. Seaton, Who was so greatly interested in the welfare 
and prosperity of this city, and who for many year as the editor of the 
National Intelligencer, was a representative man of the press in this 
section of the country. 
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RESERVATIONS NORTH OP PENNSYLVANIA AVENUE AND WEST OP THE 

CAPITOL. 





At Lafayette Square the lawns were coated with 270 foads of manure 
during the winter; new slate floors and wainscoting were placed in 
position, and other repairs mad© in the closets. In November 3,434 
flowering bulbs were planted; during the season the lawns were mown, 
raked, and rolled; trees and shrubs pruned and watered, and beds of 
ornamental foliage and flowering and tropical plants set out; vases 
were filled with tropical and other plants; the gravel walks were re¬ 
paired and rolled, and the gutters and drains cleaned and repaired 
where necessary. It is proposed hereafter to keep this park, which has 
heretofore been closed at 11 p. m., open all night. 

At Franklin Square the usual car© and attention have been extended 
to the beautiful grounds. The gravel walks have been repaired, raked 
and rolled, and during the winter a temporary wooden 
from I to K streets for the benefit of pedestrians; new 
wainscoting were placed in position, and other repairs made to the 
closets; 900 linear feet of brick gutters were laid, a new sewer-trap 
constructed and connected, and three drain traps reconnected with 
terra-cotta pipe; 4,392 flowering bulbs were planted during the year; 
lawns were mown, gutters and drains cleaned and repaired, and many 
exquisite beds of ornamental foliage, flowering, and tropical plants set 
out. All trees and shrubs were primed where necessary. 

Franklin is one of the most ornamental parks in the city, and I have 
been urged by residents in the vicinity to open for the public ns© the 
fine spring which in years past was frequented by the people. I ear¬ 
nestly recommend an appropriation for this purpose. It is proposed to 
construct a grotto which will be an ornament to the park and will be 
useful to the people. 

At Mount Vernon Square -the lawns were mown and rolled j gravel 
paths repaired, raked, and rolled; gutters and drains cleaned and re¬ 
paired; trees and shrubs pruned, and beds of ornamental foliage and 
flo wering plants set out. A plank walk was placed on the line of Eighth 
street during the winter, for the benefit of pedestrians, and removed in 
April. 

linear feet of 
new terra-cotta 










pedestrians were laid during the winter; the floors of the closets were 

new 

The portion of the grounds not occupied by the new 
received the usual care and attention; gravel paths and roads were 
raked, repaired, and rolled; lawns mown and raked; trees and shrubs 
pruned; gutters and drains cleaned aud repaired; beds of ornamental 
foliage and flowering plants set out, and 2,005 floweriug bulbs planted. 
In anticipation of the early completion of the Pension building, a special 
appropriation is asked for the coming year with which to put this cen¬ 
tral park in complete order and beautify it, as its location deserves. 

All the smaller improved reservations throughout the city received 
the usual attention necessary to keep them in good condition; lawns 
were mown, gravel paths repaired, flower beds planted, and trees and 
shrubs pruned and mulched as required. 

The iron railing: at the reservation bounded by Third and M streets, 
New York and Mew Jersey avenues, was removed out to the paving line, 
and the space gained graded and soiled; the fountain here was taken 
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down, the iron basin removed, a new concrete basin made, and the granite 
coping reset; 1,406 flowering bulbs were planted in, Farragut Square, 
and 1,035 in Thomas Circle. The gravel walks in the triangles on Penn¬ 
sylvania avenue between Eighteenth and Twenty-first streets were re. 

coated with fine gravel and rolled, and worn.down places in the lawns 

resodded; the post.and.chain fence at Eighteenth street was extended 

to the brick pavement line, a flower bed 20 feet in diameter laid out, 
and additional trees and shrubs planted. 

The unimproved triangle at New Jens avenue, Third and N streets 
northwest, formerly 6 feet above grade, was reduced to correspond with 
street grades. The pavement and curbing around Thomas Circle were 
reset, and a suitable inscription was cut upon the pedestal of the statue. 

DU PONT CIRCLE AND STATUE. 



was 











the auspices of 



War on December 3; the statue was 

Department on December 20, 



Du Pont Circle was well cared for during the year, and is rapidly be¬ 
coming an ornament to the northwest section of the city; the lawns have 
been mown, trees and shrubs planted and pruned, and many beds of 
ornamental and flowering plants set out; new benches have been placed 
in position, and the park is now much frequented by residents in the 
vicinity. 


WASHINGTON CIRCLE. 



This circle has been greatly improved during the year; the iron fence 
has been removed, the granite boundary coping stones dressed and 
; grounds brought to proper grade and surface soiled; new paths 

laid out, coated with screened gravel, and rolled; lawn surfaces sown 
down in grass seed and winter rye; waiter pipes extended and two drink- 

ing fountains with large ornamental gas lamps erected; ten lamp.posts 

were placed in position on the margin of walks. 

Seven hundred cnbic yards of soil were purchased and used for top- 

grading purposes, and 200 cubic yards of gravel for walks. Old and 
decayed trees were removed and the park greatly improved in appear¬ 
ance; settees were placed in position, and the circle is now becoming a 



RESERVATIONS EAST OF THE CAPITOL 


The usual care and attention were given to the various reservations 
in this section of the city; lawns were mown and raked, gravel paths 
repaired, gutters and drain-lodges cleaned, trees and shrubs pruned, 
and beds of ornamental foliage and flowering plants set out. 

At Lincoln Park a new slate floor, new wainscoting, &c., were placed 
in the watchman’s lodge. 

In reservation at the corner of Delaware avenue and First street the 
post and i hain fence was removed and reset, and forty-one sycamore 
trees planted in this and adjacent triangles. 

Sixty feet of 2-inch water pipe was laid in the triangle at the inter. 

section of Massachusetts avenue, Seventh and B streets northeast, and 
an outlet provided for one hose-valve. 
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RESERVATION ON SOUTH CAROLINA AVENUE, BETWEEN FOURTH AND 

SIXTH STREETS. 

The surface grading of this reservation was completed, about 1,200 
cubic yards of soil having been used for this purpose; lawn surfaces 
were sown down in grass seed; gravel roads laid out with 200 cubic 
yards of gravel; 480 linear feet of 3-inch and 82 feet of 2-inch water- 
pipe laid, and outlets provided for three hose-valves. 

About 1,800 linear feet of straight and circular curbstone was hauled 
from the Nursery Grounds and laid on the north and south sides of the 
reservation and along the roadway around the circle. 

RESER.VATION ON NORTH CAROLIN.A.AVENUE, BETWEEN SECOND AND 

THIRD STREETS, EAST—FOLGER PARK. 









the granite fountain coping, formerly in Armory Square, was re-erected 
here, a new basin constructed, and drain-pipe laid ; 300 feet of 3-iuch 
and 250 feet of 2-inch iron water-pipes were laid and outlets prepared 
for four lj-inch hose-valves; the gravel paths were repaired and rolled, 
and their margins resodded where worn down; the lawns were top- 
dressed with compost, resown with grass seed and winter rye, raked 
and rolled ; about 1,000 ornamental evergreen and deciduous trees and 
shrubs were planted, staked, and wired; a number of park settees were 
placed in position. 

This park has been greatly improved, and adds much to the beauty of 
the locality. The reservation is immediately in front of Providence 
Hospital 

17— GARFIELD PARK. 


Operations were continued during the year—grading, setting curb, 
laying out walks and roads, placing water-pipes in position, &c.; 5,500 
cubic yards of soil, 1,200 cubic yards of gravel, and 400 cubic yards of earth 
were purchased and used in this park during the year; 4,818 linear feet 
of iron water pipe, from 1 to 4 inches in diameter, was placed in posi¬ 
tion and outlets introduced for twenty-three 1£ inch hose-valves; 1,351 
deciduous trees were removed from the Monument Nursery and planted 





prepared for setting on the northwestern 

season operations will 

laying brick sidewalks, laying out roads and 
about 3,000 yards of soil, 2,000 yards of gravel 
purchased for these purposes. 




; setting curb, 
planting trees, &c.; 
50,000 brick will be 


SETTEES, IRON FENCES, TOOLS, MANURE, ETC. 

Fifty new park settees were purchased during the year and placed 
in position in the grounds of the Executive Mansion, at Washington 
and Du Pont circles; several hundred old settees were repaired, painted, 
and refastened throughout the various reservations, particularly in the 
Smithsonian Grounds, Lafayette, Franklin, Judiciary, Farragut, Mc¬ 
Pherson, and Lincoln squares. 

Minor repairs were made to the iron fences at many of the reserva¬ 
tions, and the fences oainted at Lincoln, Stanton, Folger, Franklin, 



2508 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMV. 

McPherson, Farragut, Lafayette, Rawlins, Mount Yernon, Iowa, and 
Judiciary squares, at forty-three smaller reservations, and at a portion 
of the Smithsonian Grounds; thirty-nine lamps .and posts were painted 
about the Executive Mansion, ten plant-tubs in Lafayette Square, and 
twenty-three vases in various parks; the iron vases in McPherson 
Square were bronzed. A blacksmith and helper were employed during 
the working season repairing and sharpening tools in daily use In the 
public grounds, and new tools were purchased from time to time to re¬ 
place those worn and unserviceable. 

Additional signs, warning trespassers, were prepared and placed in 
position. 

About 1,350 cubic yards of manure and 800 cubic yards of rich soil 
were purchased and thoroughly incorporated, making about 3,000 cart¬ 
loads of rich compost which was spread upon the park lawns. A large 
temporary force was employed during the months of December, Jan¬ 
uary, and February promptly removing snow and ice from the walks and 
pavements. 

FOUNTAINS. 


The fountains and basins were repaired and repainted on Pennsyl 

vania avenue between Eighteenth and Twenty.first street and that at 

the junction of M and Twenty-seventh streets repaired, painted, and a 

new drain laid to the sewer..A portion of the terra.cotta drain of the 

drinking-fountain in McPherson Square was taken up, cleaned out and 
relaid, a fountain was erected iu Folger Park, and new jets were placed 
on those at corner of Twentieth and P streets, Massachusetts and Mew 
York avenues, and Third and M streets; the iron work of the various 
fountains in the public grounds was painted. In the late autumn the ba¬ 
sins of the stone and cement fountains were filled with leaves and their 
copings covered with evergreen brush to protect them from the action of 
frost; this covering was removed in the spring and the water turned on. 
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The necessary care was bestowed upon the water-pipes and fire.pings 

during the year; in the autumn the water was shat off from the public 
grounds, the hose-valves removed from the pipes and stored for the 
winter. The latter were replaced in the spin and the water turned 
on; 6,061 linear feet of iron water-pipe from 1 to 4 inches in diameter 
was laid during the year, mostly iu Reservation No. 17, reservation 

between Second and Third streets, and that 
on South Carolina avenue, between Fourth and Sixth streets. The 

pipe at North Capitol and O streets was cut and extended 
over the sewer built by the District Commissioners, and the 4-inch valve 
at North Capitol and Boundary streets was taken out, cleaned, repaired, 
and replaced; 1,200 feet of f-incli and 1,000 feet of l|-inch rubber hose 
were purchased during the year. 





PARK LAMPS AND LIGHTING. 

The usual attention was paid to the lamps during the year; the lamp- 
posts were repainted and the lanterns regia zed and cleaned when nec¬ 
essary; the average number of lamps lighted nightly was 337, each lamp 
burning about 2,(SHOO hours and consuming about 15,600 cubic feet of 
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BRIDGES. 


The bridges were maintained in good condition. 

The causeway leading to Benning’s Bridge was regraveled and 6,048 
feet, board measure, of Georgia pine plank laid clown on the roadway, 
the worn-out plank being removed and hauled to the nursery for use as 
temporary foot-walks; minor repairs were made from time to time to 
the Anacostia Bridge; extensive repairs were made to the Chain Bridge, 
decayed stringers and plank being removed and replaced by new ones; 
in this work 12,960 feet, board measure, of Georgia pine stringers and 
16,293 feet, board measure, of Georgia pine plank were used. 

At the close of the year these bridges were in tolerable repair, but 
roadways of all three will require entire reuewal at an early 




EXECUTIVE MANSION 


The 



work was 










year: 

Carpets were removed, shaken, and relaid; 

cleaned, and put up; a new automatic filter and a new large re¬ 
frigerator were placed in the basement; new matting and eight pairs 
of lace curtains were purchased and placed in the east room; additional 
costly prticles of furniture, such as cabinets, vases, also carpets and 
matting were placed in the parlors, and extensive repairs made to fur¬ 
niture already there; the fireplaces in two rooms were enlarged, cased 
with fire-brick and furnished with portable nickel-plated grates. 

New gas fixtures were placed in the basement corridor, new crystals 
furnished for east room and state dining-room chandeliers, the crystals 
and glass of all chandeliers cleaned, and four gilt chandeliers and on© 
side bracket replated; the stoves, ranges, fireplaces, furnaces, and chim¬ 
neys were cleaned and repaired where necessary; a new waste-pipe 
valve was put iu the house supply tank; new down-spouts put up to 
east portico; the brick pavement on the east front was relaid; the base¬ 
ment and outside areas were whitewashed and the stone floors repaired; 
the roof of the east portico, the lamps and fences in front of the north 
portico, the bases of the portico columns and the pillars of the north 
park gates were repainted; nine lamps around the 
painted and regilded; the wood work of the small reception room 
the main vestibule, the wood work and walls of the public hall and of 
five of the upper rooms were repainted and one room repapered. The 
ceiling of the state dining-room, where discolored and injured, was re- 
frescoed ; two new chandeliers were hung in one of the executive office 
rooms; the copper roof was repaired and minor carpentry and plumb¬ 
ing work done from time to time. • 

The usual care was bestowed upon the greenhouses; all broken glass 
was replaced and wooden staging repaired; a new drain was laid in the 
rose-house; the boilers were cleaned and repaired when necessary, and 
the brick floors in the furnace-room coated with artificial-stone pave¬ 
ment;; a new water-tank and two new slate benches were built in the 
camellia house and one slate bench in the propagating house. A large 
number of decorative and flowering plants were raised for bedding pur¬ 
poses during the year. 

The large conservatory needs extensive repairs, and for the safety of 
the building should have a new concrete floor at once. ■ 

Minor repairs werd made to the stables, including pointing walls, kal- 




2510 REPOET OP THE CHIEF OP ENGINEERS, U. 8. ARMY. 


somining, painting, &c.; the interior of the stables needs extensive 
repairs, which will be made at once. 

In the grounds of the Executive Mansion the lawns were mown and 
raked, walks repaired, raked and rolled; trees and shrubbery pruned, 
basin of large fountain repaired and eight brick pockets built In it, in 
which to plant water lilies. A temporary plank walk was laid through 
the grounds in January and removed in April. A large number of orna 
mental foliage, flowering, and tropical plants were removed from the 
greenhouses in the spring and set out in the grounds; several ever¬ 
green trees were transplanted and some new ones set out; th© urns 
and vases were repainted and tilled with plants. 


CAPITOL WITH DEPARTMENTS, ETC. 







The main and local batteries in this office and in the different execu- 

received careful attention during the year, and were main¬ 
tained in good working order; the wires from the Treasury Department 

of 

were taken down and re-run; 225 

cable were run into the basement of the United States Senate to com 
plete the connection ; the old wires entering the Government Printing 

Office were removed and replaced with new ones; the old two.wire cable 

removed from the roof of the Post-Office Department and replaced 
by new wires : at the request of Professor Baird the National Museum 
was connected with the line, the necessary wire run, and a set of instru¬ 
ments put in the office; all slack was cut from the wires and all useless 
fixtures removed from buildings and replaced by new ones; two old 
poles were replaced with new ones and four poles re-set; fifty-four poles 

have been painted ; mill instruments and switch.boards in use were kept 

in good order. 

The underground cable which was torn up and broken in June by 
the carelessness of men engaged in street improvements was promptly 

repaired. 

Mr. A. J. Kennedy, the electrician connected with this office, has been 
earnest, active and vigilant in the discharge of his duties. 

SURVEYING AND DRAUGHTING. 

The duties of the draughtsman required his personal attention 
times; when required, to exhibit to those interested the public records 

Public Buildings and Grounds; 
roduce these records in the courts. 

he has made surveys and 
Pont, Folger, and Iowa 
also of improvements in progress in 
the founds south of the Executive Mansion, in Washington Circle, 
Garfield Park, and Reservation No. 18. 

Attention is invited to the fact that the original map of the city of 

W.anhington on file in this office, which was approved by President 

Washington on March 2, 1797, has become so dilapidated by constant 
handling in court and elsewhere that it will soon be totally useless. 
This map was prepared by Mr. James R. Dermot, the city surveyor, in 
1796. 

It is recommended that an appropriation of $500 be made for prepar¬ 
ing a correct copy of this original map, and that after its approval by 
the Secretary of War it be considered as available for use in courts of 
law, and the old one be filed away as'a relic of the past. 





City, in the O 
summoned 
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NUMBER AMD AREA OP RESERVATIONS. 


The number and area of public reservations, &c., under charge of this 
office, are as follows: 


Description. 

Number. 

Area. 

3P MB ©Jf W 111 \ iClD Jit • t Htv.ttaaaiiw******** m m m m w m 

246 

Acre*. Sq. ft. 
408 20,088 

rvftf 1 cm 0 b IJjlll y a «■ - * * . • i *•»••••••»*••» 

BtfMBervAtioDS pftrtJjlly finprciviid 

88 

236 14,052 

47 

112 80,679 

'oniiBpnjv©d, »»«•»•*«■*■*•*•.*•••••« *• ■»•»•» ...• •« 

161 

59 19,812 


76 



Statues, 10 ; fountains, 22 ; drinking fountains, 23 ; gas-lamps, 414. 

ESTIMATES FOR THE FISCAL YEAR ENDING JUNE 30, IK 


• • m 


m « « 


•n • • 


» *» «t> » « «» m m 


m m * m m • «► m m m m m « » m (mm m • «i m m m m m m m • « • » 


m mi « 


• m * 


MiT * Ml Ml Mil' Ml 


m »> <sm 'Mi him Ml m ill » 


• Mil Ml 


iBIl Mil » « Mil HOSt W HI* Mil Mil 


Mil Mil 'Ml mi V IIP HIM 'Ml HIM lift Ml 


• Him •» m m 


Ml IIB Hill Mil MS' 


«» mi '«» m m m 


«» IMI Hlfiil « 


Mi oil m m 


Salaries of employes of Public Buildings and Grounds, &c.: 

For one clerk ..... 

For one messenger 
For one public gardener 

For overseers, foremen, draughtsman, mechanics, 

One day-watchman, Franklin Square_ 

One night-watchman, Franklin Square.. 

One day-watchman, Lafayette Stniare_ 

One night-watchman, Lafayette Square.. 

Two day-watchmen in Smithsonian Grounds, at $660 each .. 

Two night-watchmen in Smithsonian Grounds, at $720 each 

One watchman, Judiciary Square.... 

On© watchman, Lincoln Square and adjacent reservations. 

On© watchman for Iowa Circle ........................... 

One watchman for Thomas Circle and nei 
One watchman for Rawlins Square and Washington Circle....» 

One watchman for Du Pont Circle and neighboring reservations. 

On© watchman for McPherson and Farragut Squares. 

One watchman for Stanton Place and neighboring reservations. 
Two day-watchmen for Armory Square and reservations east to 

Botanical Gardens (Seaton Park) ... 

One night-watchman for Armory Square and reservations east to 

Botanical Gardens (Seaton Park)....... 

One watchman for Mount Yernon Square and adjacent reserva¬ 
tions «» • « « « mi m m m * * • i» <•» m » m <■ m m m m » • m <m <m m m m m um • m m him m • 

One watchman for greenhouses at the Nursery 
One watchman for grounds south of Executive 


Ml Ml « 


m m m m » 


m m 


mi w « ism ui an 


Ml «I MU Ii» USB 111 M> m m m « » « • 


ill' m ■» Hi 



For 

and Grounds 
For rent of office 


• • « m 


m m m 


Public Buildings and Grounds 






Executive Mansion... 
aintenance of grounds south of the Ex- 


• • » m 
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m m m m 


m » m m m m m m m m m m m m 


m on m m 


m « w » «» iiii » » « 


Reservation No. 3, Mon ament 


m m m m 


m m m m m m m 


840 
1,800 
30,000 
660 
660 
660 
660 
1,320 
1,440 
660 
660 
660 
660 
660 
660 
660 
660 

1,320 

720 

660 

660 

660 


$48, 



■i m • • » ui ui mu » i» m m m m • • 


• • • m <m m m 


500 

900 


iprovement and care of public grounds 

For improvement of grounds 

For improvement and 
ecutive Mansion ... 

For ordinary care of greenhouses a nd Nursery 

For ordinary care, Lafayette Square......... 

For ordinary care, Franklin Square.. 

For care and improvement of 
Grounds.... 

For continuing improvement of Reservation No. 17 and site of 
old canal northwest of same ................................. 

For construction, removal, ancil repair of iron fences............ 

For manure find hauling same...................__........ 

For painting iron fences, vases, lamps and lump-poets........... 

For purchase and repair of seats............................... 

For purchase and repair of tools............................... 

For t:ipiE>€iNiii f tree stakeii, 11 e, whitewashing, and stock for Nur¬ 
sery .......-....... ------..... 



,000 


10,000 

2,000 

1,000 

1,000 

4,000 

10,000 
1,500 
5,000 
3,000 
1,000 
2,000 

3.000 
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Improvement and care of pnblio ground*—Continued, 

For removing ice and enow....._..........................» $1,200 

For flower pote, twine, baskets, and lycopodium ............... 1, OOO 

For care, construction, find repair of fountains in the public 

grounds ... 1,500 

For abating nuisances .................. ...................... " 00 

For improvident, care, and maintenance of various reservations. 20, OOO 
For improvement, care, ana maintenance of Smithaonian 

Grounds..... 15, OOO 

For improvement and care of Armory Square and reservations 

east to Botanical Gardens (Seaton Park)_................. 5,000 

For improving grounds around the Pension building, Judiciary 

Square ................ 8,000 

For an ornamental open structure of masonry and iron over 

the spring in Franklin Square .......... 2,OOO 

-$116.700 

Care of and repairs, fuel, Ate., Executive Mansion : 

For care, repair, and refurnishing the Executive Mansion.. 16,000 

For fuel for the Executive Mansion and its greenhouses__ 3, 000 

For care and necessary repairs of greenhouses ... 5,000 

For repair of conservatory of Executive Mansion... 6,000 

- 30,000 

Care and repair of bridges: 

For two draw-keepers at the Navy-Yard and Upper Bridges (An- 

acostia and Bending's) at $720 each... 1,440 

For one bridge-keeper at Chain Bridge.... 660 

For ordinary care of Auacostia, Banning's and Chain bridges, 

including fuel, oil, lamps, matches, Ate .... 2,000 

For replanking and painting Auacostia Bridge... 5,500 

For raising causeway and approaches to Banning’s Bridge, con¬ 
struction of retaining walls and guard railing where road 

crosses marsh » *■ » <** • • • « » * * * m m m m *< an m «stp m * • m m m m » m m m® m m • • m m m <m * mt m W • 10,000 

- 19,600 

Lighting the Executive Mansion and public grounds: 

For gas, pay of lamp-lighters, gas-fitters, and plumbers; for gas- 
fitting and plumbing; purchase and erection of lamps and 
BEsiuiti lamp-posts; purchase of matches and repairs of all Kinds; 
fuel and lights for office and stable, for watchmen’s lodges, 

and for the greenhouses at the Nursery.................. 15,000 

Repairs to water-pipes and fire pings: 

For repairing andex ten ding water-; 
to clean them, and for deal 

renewing pipes of the same mat supply tne uapttoi, 
ntive Manison, and the building for the State, War, and Navy 

Departments «§ ■«» • ti» nil » » w «■ m • * m m m • « «• m mt a® ■> ■» w *» •» ®» tit up ■» » «® t|@ • • m » at >h» « • • an • • iiPl|P'i|| 

Telegraph to connect 
Printing-Office: 

For replacing the entire overhead system of wires with duplicate 
six-conductor underground cable, being a total distance of 

about 11,000 linear feet......... $10,500 

For care and repair of existing lines. 1,500 

- 12, 00 

For copying the original map of Washington City..... 500 

Total . • ■ ■ • ■ ■ ■ «* i® «• gsa • • m m m m> m m • ♦ <m m m m m m m «■ m m • • • <m m m m m ^ m m m m • m m «• J ^ 

In submitting these estimates, some of which are for larger amounts 
than heretofore appropriated and some for entirely new work, the fol¬ 
lowing explanation is presented : 

HIP. First. For overseers, foremen, draftsmen, mechanics, laborers, &c., 

$30,000. 

The amount appropriated for the fiscal year ending June 30,1886, is 
$26,000; an increase of $4,000 is requested. 

The parks and reserved public spaces in charge of this office com¬ 
prise an aggregate area of about 408 acres. They are widely distrib¬ 
uted, and were evidently intended to be highly improved and to receive 
such permanent mm as would render them ornaments to the nation’s 
capital. The greater portion of the largest of these parks are generally 
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located in the vicinity of the principal thoroughfares and have been 
highly improved. They are at present popular places of resort. A num¬ 
ber of the small reservations in prominent sections of the city have also 
been highly improved and form attractive spots of verdure amid their 
"brick and stone surroundings. This year four more of these will be im¬ 
proved. The beauty of these parks depends, in a great measure, upon 
the neatness and order in which they air© kept. Their lawn surfaces 
require frequent mowing, and hould be freely watered during the sum¬ 
mer mouths, while their walks, ornamental evergreen and deciduous 
trees and shrubs, their flower-becis, &c., require unremitting attention 
to preserve them in best condition. 

The present regular working force of gardeners and laborers em¬ 
ployed, provided mainly from this appropriation, is not sufficient to 
fully perform the duties required. The most necessary work in 
the parks can only be performed 







annum 



re 


The area ol 


work for which special appropriations have been 
responding increase in the working force mast be 
them in their improved condition. 

Second. Night-watchmen, at a cost of $000 each 
quested for Franklin and Lafayette squares. 

These parks are prominent resorts for recreation and pleasure of 
citizens in the section of Washington in which they are situated. They 
are generally more frequented in the evening after the hours of labor 
of the day-watchmen are over, and for the protection of the citizens and 
of the property of the United States and the preservation of the trees, 
shrubs, and plants, that add so much to the beauty of the parks, night- 
watchmen are necessary. 

Third. A park watchman Is recommended for the grounds south of 
the Executive Mansion. 

This recently improved park is much frequented by pedestrians, and 
roadways form one of the most popular carriage drives in the city. 
The protection of the park improvements and the maintenance of regu¬ 
lations for the comfort of visitors render the appointment of a watch¬ 
man imperatively necessary. 

Fourth . For the improvement of the grounds north of the Executive 
ausion, $20,000. 

old worn 










avenue front of the Executive Mansion 




not in keep 



flag pavement of large size, similar to 
the adjoining pavement o*f the State, War, and Navy Departments 
building, and to construct a suitable ornamental granite boundary wall 
with piers and coping stone and alow iron railiug; also to resurface 
with Portland cement pavement the interior walks of these grounds. 

Fifth. For improvement, care, and maintenance of grounds south of 
the Executive Mansion, $10,000. 

It is proposed to expend this sum as follows: 

For purchase of gravel and for labor required for resurfacing the roads 
and jiaths and for construction of additional walks, $3,000. 

For purchase of soil, grass seed, and fertilizers, and for maintaining 
the lawns in good condition, $800. 

For ornamental trees and shrubs, and labor of planting and caring 
tot them, 111,000. 

158 ENG 
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For purchasing and erecting four drinking fountains and making tilt 
necessary water and sewer connections,, $800. 

For constructing 400 linear feet of ornamental stone wall, with pirn 
and coping stone, required for the northeastern boundary of the park, 
$3,200 

For constructing a park lodge provided with conveniences for public 
comfort, $1,200. 

Sixth. For care and continued improvement of Reservation No. 3, 
Washington Monument Grounds, $4,000. 

It is proposed to maintain in good condition the roads, walks, and 
lawn surfaces, and to construct additional walks for the convenience of 
travel through these grounds iu portions which would not be liable to 
change by the construction of terrace slopes or other improvement! 
which may be adopted iu completing the work around the base of the 
monument. 

Park), $10,000. 

It is proposed to continue the work in progress for the improvement 
of this park, to lay out roads and paths, construct gutters, drains, 
sewer-lodges, and to plant trees and shrubs; of the amount estimated, 
$4,000 will be applied to the purchase of gravel, soil, cobble-stone, 
drain pipe, brick, &c., and $6,000 to the labor of construction. 

Eighth . For removing snow and ice, $1,200. 

The amount appropriated for this fiscal year is $1,000; for the year 
ending June 30, 1884, this amount was not sufficient. I have asked for 
$200 more to provide for contingencies ; if the winter is mild it will not 
all be used. 

Ninth. For improvement, care, and maintenance of various reserva¬ 
tions, $20,000. 

It is proposed to provide materials and labor for maintaining in good 
condition the partly improved parks and to continue their improve¬ 
ment; to furnish materials required for the maintenance of the highly 
improved parks for which no special appropriation is provided, and to 
continue the improvement of totally unimproved public spaces in vari¬ 
ous sections of the city, the surroundings of which have been highly im¬ 
proved by the citizens. 

The amouut of increase over the appropriation for the present year 
is imperatively needed for the prosecution of the following work, which 








The reconstruction of the concrete walks in 



• m 


and resurfacing, in part, the asphaltnm walks in Rawlins, McPherson, 
and Farragut parks; construction of asphaltnm walks on principal 
lines of travel in Washington Circle, Stanton, Folger, Judiciary, 

Mount Vernon, and other parks, the foot.walks of which have become 

public thoroughfares; it is also proposed to construct suitable small, 
ornamental lodges for watchmen in Du Pont, Iowa, Mount Veriion, and 
other parks. 

Tenth . For improvement, care, and maintenance of the Smithsonian 
Grounds, $15,000. 

This park contains the Smithsonian Institute, the National Museum, 
and the site forth Museum, which will be commenced this year. 

It is proposed to provide materials and labor to maintain the park in 
good condition, and to coat with concrete material, similar to that iu use 
by the District government for street surfaces, the principal roadway 
approaches to the Smithsonian Institute and the National Museum; 
owing to the increased travel of vehicles over these roads it has beet 
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fonnd i: jpi B icaWe to At n ei with their present gxavd sar- 
IhoeS; in good condition daring the winter mouths. 

It is also proposed to construct a suitable park lodge with the n . 

mmy convenience® for public comfort. 

JElevmih, For improvement of Armory Square and reservations easl 
to Botanical G hardens, the reservations to be hereafter known as Seaton 
JParkj $5,000. 

These parks comprise an area of about 30 acres, with road and walk 
surfaces of over 10,000 square yards; the approaches to the Armory 
building, now used by the Fish Commission, are in bad condition, and 
need extensive repairs; it is proposed to put the roadways and walks 
iu complete order, to construct gutters, drain-lodges, &c.; to improve 
the lawns and to plant additional trees and shrubs. 

Twelfth . Improving grounds around Pension building, Judiciary 
Square, $8,000. 







the 

grounds around it are blocked with piles of earth and clay removed 
from the foundation. It is proposed to grade and plant these 

four acres, with ornamental trees and flowering shrubbery, to 
lawns and flower beds where practicable, and to construct con¬ 
crete walks in the direct lines of travel from the surrounding streets. 

Thirteenth . For constructing an ornamental structure of masonry and 
iron over the springs in Franklin Square, $2,000 

The springs in this park are deemed especially valuable by the resi¬ 
dents in the vicinity and are not now available. I have been urged to 
open them for the benefit of the public; it is proposed to make the 
necessary excavation, to inclose the springs with masonry, to construct 
granite steps descending to them, to surmount them with an orna¬ 
mental structure which will be an attractive feature of the park, and to 
make approaches to it from the park walks. 

Fourteenth . For raising the causeway approaches to Benning’s Bridge, 
constructing retaining walls and placing guard railings where the road¬ 
way crosses the marsh, $10,000. 

This roadway is now periodically overflowed by the high spring fresh- 
subjecting the residents of a largfl section of the adjacent country 
to personal inconvenience and loss by closing this important avenue 
the city of Washington; it is proposed to raise the low portions of 
roadway about 3 feet, to construct retaining walls to prevent spreading 
into the adjacent marsh, and to put up guard railings. 

Fifteenth . For constructing, removing, and repairing iron fences, 
500. 

This appropriation has heretofore been $500, and lias been devoted 
to construction and repair; $1,000 is added to it, and is submitted 
without recommendation The question of removing the tall iron fences 
from around the parks has been widely discussed and opposite views 
expressed by distinguished citizens. I have been strongly urged to 
take action and remove them at once, the reasons given being that ths 
driving: of cattle through the streets and the roaming at large of ani¬ 
mals is no longer permitted; moreover, it is said that, by confining out¬ 
lets to certain localities, the police find it difficult to reach persons re¬ 
quiring their assistance. In view of the decided opinion of Congress, 
as indicated in the act of March 3, 1877, which specially prohibits the 
removal of iron fences, I have declined taking other action than to re¬ 
spectfully submit this estimate without recommendation, understand- 
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mg that if the appropriation is made it will be the wish of Congrags 
that the fences shall be removed. 

Smtemth. For care and repair of and refurnishing the Executi vc Man¬ 
sion, $16,000. 

It was found that by repairing and patching the roof of the Mansion 
at a small cost a new roof would probably be unnecessary during this 
fiscal year, so that the $4,000 appropriated for that purpose will proba¬ 
bly not be used. It is respectfully urged that the eutire sum estimated 
may b© appropriated for the comiug fiscal year, so that if absolutely 
necessary a new roof may be constructed, and if not, the funds may be 
applied to refurnishing some of the bedrooms where the furniture is 
shabby. 

Seventeenth. For care and necessary repairs of the Executive Mansion 
greenhouses, $5,000. 

The sum appropriated for the past two years has been only $4,000, 
while previous to that for several years it was $5,500. While I will be 
able to make absolutely necessary repairs now required, the available 
foods will not admit of much needed painting, and it is recommended 
that for the next fiscal year the sum of $5,000 be appropriated. 

Eighteenth . For repairs to conservatory, Executive Mansion, $6,000. 

The floor of this building is in such bad condition that in wetting 
down the plants the waste water percolates through the brick archei 
and endangers the safety of the structure. It should at once be re¬ 
placed with a new covering ©f asphaltum; the old wooden benefit 
should be replaced with slate slabs on iron frames, and new heating 
pipes should replace the old ones, which are in bad condition and of in¬ 
sufficient capacity. 

The necessity for this work oannot be overestimated, and it In hoped 
that this appropriation will be made. 

Nineteenth . Care and repair of bridges. 

For two draw-keepers at Navy-Yard (Anacostia) and Banning 

Bridges, $1,440. 

It is respectfully recommended that provision be made for two bridge- 
keepers for this service, as in former years. ' 

The draw of the Anacostia Bridge is required to be opened for small 
vessels running to the altnshou& and jail and to the upper waters of 
the Eastern Branch. The services of two men are required to open this 



above. 

Twentieth, For roadway and foot.walks and repainting 

iron-work of Anacostia Bridge, $5,500. 

This bridge is probably subjected to more travel than any other in 
the District of Columbia, being the direct approach to the city from the 

large agricultural district southeast of the Eastern Branch of the Poto. 

mac. The condition of the wood.work is such as to demand immediate 

attention, and an appropriation is earnestly recommended for it. 
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Financial statement for fimd year ending June 30, 1885. 


Tltto of appropriation. 


mm mmmmmmwmrnmmm m m m m m 
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Improvement And care of public grounds_ 

Repairs, fuel, Ac., Executive Mansion. 

Lighting, Ac., Executive Mansion, Ac .._ 

Kepai? a to waiter-pipes and fire-plugs . . 

Telegraph to connect the Capitol with the Departments and 

Government Printing Office ... .. 

Constructing, repairing, and maintaining bridges, District of Co¬ 
lumbia ...... ... ... 

Salaries of employ6s, Public Buildings and Grounds, under Chief 

Engineer mm*' • t» «g • at t» t i.a... -•«»«.. mmmmrn&mmmmm •> 

Sent of office, Public Buildings and Grounds, under Chief 


Available 
at begin¬ 
ning of 
fiscal year. 


am m W ffl 08 


m ® m SB m 


•a « ® 


f n ■ i i an,®® 


$64,500 00 
19,000 00 
15, 000 00 
2,500 00 

1,250 00 

2,000 00 

43, 340 00 

900 00 


« # *w TO & 


Contingent expenses, Public Buildings and Grounds, under Chief 
Jtaiijg ineer ..... ............... ...... ....... 

Improvement and care of public grounds, 1885- 

III 

J 4 » * 1 # * ■•**•*,»*#•• >••«•* . ««■■■■ • ■ • • 

Pedestal for statue of the late President James A. Garfield (act 

July 7, 1884) — . . ... 

Unveiling statue of Rear-Admiral Du Pont (act July 7, 1884) ... 


m m m m 


000 00 
500 


Not available until March 3, 1885. 


Appropri¬ 
ated by 
general de¬ 
ficiency act 
approved 
March 8, 
1885. 


$7, 000 00 
10, 500 00 
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m m m m m 


m ■» s» & m w m m w 


flfc m «. 


w « m tuu ibd w m 


m m m m 


lift lUll SB HUH 1 


Brpendofi 

and 

pledged. 


$69,812 111 
28, 4118 89 
14,941 07 
2,462 02 

1,250 00 

1,986 8ffi 

43,182 17 

900 00 

498 00 

780 90 


O' «® «l IIB IB IB 


495 67 


Although I have been iii charge of this office bat two months, I can¬ 
not close without bearing testimony to the faithful, energetic, and intelli¬ 
gent manner in v which Mr. E. F. Concklin, overseer and chief clerk, and 
r. Georg© E, Brown, public gardener, have performed the various and 
important duties intrusted to their charge. 

I am, general, very respectfully, your obedient servant, 

John M. Wilson, 

Lieut . Col. of Engineer *, Colonel U • & ill. 


To the 


Engineers, U. 


A. 
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ISSUE OF PUBLISHED CHARTS OF THE NORTHERN AND NORTHWESTERN 

LAKES. 


ANNUAL REPORT OF LIEUTENANT-COLONEL O. M. POE t CORPS OF EN¬ 
GINEERS , BYT. BRIG. GEN., U. S. A., FOR THE FISCAL YEAR ENDING 
JUNE 30, 1885. 



States Enoinxkb 

Detroit Mich . 



1885, 


Sirs I have the honor to transmit herewith my annual report on the 
“issue of the published charts of the northern and northwestern lakes* 
for the fiscal year ending June 30,1885. 

Very respectfully, your obedient servant, 

O. M. Poe, 

Lieutenant-Colonel of Engineers, 

Bvt . Brig. Gen ., U. 8 . A. 

The Chief of Engineers, U. S. A. 


The issue of the charts to registered vies continued during the 

year in accordance with regulations; also their sal© at a fixed, price 

(to cover cost of paper and printing), to any who desired to purchase. 

The following table shows the extent of this business: 

* 

Table showing the issue of charts of the norths$ .n and northwestern lakes during the fiscal 

year ending June 30, 1885. 


Description. 

N amber. 

Total. 

ChM (till oil baud J mi !y ,1 UJfcMi” « •■•••••••••• »■*•§# •••••• 

Cliiiii: trill i cicMi-i % iwl ell uni in in the yoftr ® • • •««••••••• 

Cs# JfclJlIll in'll iMlied tO V'©IMIClllSi l A#© *m»hi • <■»■*»•«««•■« n • n • 

ChiM 1 ttt ©old unit? IKJ conts dftoli 

Ohsrte onliimd Jiil ? 1L 1885 

2.379 

6,726 

9,104 


B 

4,018 

# 



The sum of $248.40 was turned into the Treasury from sale of 828 
charts, at 30 cents each. 


Total number of charts inined to J uly 1, 1884 ....-. 132,077 

lostied between July 1, 1884, and July 1, 1885 .. .. 5,085 

Total iuaned to Jnly 1, 1805........-.............................. 137,763 

Estimate of funds for survey of northern and northwestern lakes for the fi \l year ending 

June 30, 1887. 

For printing and issuing c arts for the use of navigators, and eeotro typing 
copper plates for chart printing .... 12,000 
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EXPLORATIONS AND SURVEYS IN THE DEPARTMENT OP TEXAS. 


MJBPORT OF MAJOR'W. JB. LIVERMORE, CORPS OF ENGINEERS, FOB THE 

FISCAL YEAR ENDING JUNE 30, 1885. 


Headquarters Department op Texas, 

Office Engineer Officer, 

San Antonio , Tea?., September 1, 1885. 

General: I have the honor to submit the following report of oper¬ 
ations in the Department of Texas for the year ending June 30, 1885. 

The months of July and August were occupied in completing a topo¬ 
graphical plat of surveys made during the preceding years. This plat 
covered an area of about fifty thousand square miles, thirty thousand 
of which were surveyed in 1883, and the remainder taken from the re¬ 
sults of previous years and reports of scouts. 

Before starting upon this expedition of 1883,1 had mad© application 
for the necessary instruments to measure the primary triangulati m, 
but did not succeed in getting them, and was therefore compelled to use 
inferior ones, designed for rough topographical work, imperfectly grad¬ 
uated, and of too little optical power to show the stations, which were 
sometimes more than one hundred miles distant; hence the topograph¬ 
ical plat was based upon a number of tertiary triangulations, which 
often had to be extended over distances altogether disproportionate to 
the length of the bases and depended upon the mountain summits, not 
always well defined, to indicate the trigonometrical points. 

This topographical work was so elaborate and So extensive that it was 
deemed advisable to complete the primary triangulation for which the 
stations had already been built and the angles measured with inferior 
instruments. 

In July, 1884,1 received from the engineer depot suitable instruments 
for this kind of work, viz, owe secondary-base apparatus, cme Troughton 
& Simms theodolite, 14-inch limb, and on© Gambey theodolite, fi inch 
limb. 

After explaining the matter to the department commander, th fol¬ 
lowing order was issued: 

[SfMiNiiiial Orders No. 109.] 

HEADQUARTERS DEPARTMENT OF TEXAS, 

8c t Antonio , Tex., A yust Bel, 1884. 
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II. An expedition to complete the primary tr angulation and latitude determinatioi 
of the country west of the Rio Pecos, Texas, and to obtain general knowledge of tint 
region, will be organized and proceed so soon as proper arrangements shall have been 
completed. The duties will cease not later than December 10 next. 

Maj.W. R. Livermore, Corps of Engineers, chief engineer officer of the Department^ 
will command ;; he will proceed to Fort Davis, Texas, to complete the organization. 
The following officers and enlisted men will report, %s indicated, $o Major Li'vermor^ 
on dates to he fixed by him: Second Lieuts. E. B. Ives, Nineteenth Infantry, and 
Leighton Finley, Tenth Cavalry, at Fort Davis, Texas. Second Lient. W. F. flyns, 

Eiglith Cavalry, at San Antonio, Texas. 

* * * * * * • 

The commanding officer, Fort Davis,will detail one non-commissioned officer aouil five 
privates of cavalry, fully mounted and equipped, and, in addition, one non-commis¬ 
sioned officer and five privates of infantry, to be reported to Major Livermore, on his 
arrival at that post. 

The commanding officer, Fort Clark, Texas, will detail six Seuiinole Negro.Indian 

scouts iind forward them as may be indicated by Mqjor Livermore. 






Thomas M. Vincsht. 






In compliance with the above order the expedition left Fort Davison 
the 13th of September. The transportation consisted of two army 
wagons, one escort-wagon, one spring-wagon, tvfo instrument-carts, six 
pack-mules and four saddle-horses. 

A supply camp was permanently established near Marfa. 

On the 19th of September, accompanied by Lieutenant Ives, Ileft the 
main camp and occupied station Limpia, remaining thereuntil the 26th. 

Ill the mean time Lien Finley, with Topographical.Assistants 

Rostock and von Thaden, were occupied in measuring the base line. 

On my return to Marfa the parties were divided up as follows: Lien- 
tenants Ives and Fi nl ley proceeded on October 2, via Murphyville, to 
Mount Ord, Santiago, Tarlioga, and San Jacinto Peaks, completing the 
secondary.triangulation and topography of that region November 14. 

Meanwhile with Lieutenant Flynn 1 occupied Cathedral and Baldy 

of the base stations. 

Topographical Assistants Rostock and von Thaden measured the 
base line, occupied the neighboring stations, and took observations for 
latitude and azimuth at Station E, near Katicheria. 

On the 14th of November, with Topographical Assistant von Thaden, 
I went to Davis Ranch, where we arrived on the 15th. Here we met 
Lieutenant Ives, and the parties were divided up as follows: Assisted 






xcancn ana 



an 


astronomical point established by the boundary survey of 1852.* Lieu¬ 
tenant Finley, with Topographical Assistant von Thaden, occupied 
Station Chinati, and Lieutenant Flynn, with Topographical Assistant 
Rostock, continued work on the base station. 

I returned to Marfa from Presidio del Norte November 25, leaving 
Lieutenant Ives to survey south of San Jacinto and east of Presidio 
del Norte. Topographical Assistant von Thaden joined Lieutenant 
Ives after the completion of the work on Chinati summit, and Lieu¬ 
tenant Finley returned to Marfa on the 27th. 

November 30, with Lieutenant Flynn, I went by the Southern Pacific 
Railroad to El Paso, and by the Texas Pacific Railroad from El Paso 
to San Martin Spring;, occupying points along the route necessary to 
complete the triangulation, and to till in the topography of such parts 
of the country as were not surveyed by previous expeditions. 
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*8ee Report on the United States and Mexican Boundary, Yol. I, page 193. 
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While at El Paso the triang illation was roughly connected with air 
astronomical station located at Fort Bliss by Captain Wheeler in 1878.* 

In the mean time Lieutenant Finley and Topographical it sistant 
Be dock occupied Sierra Blanca and Eagle Mountain. 

The parties arrived at Fort Davis December 10, and the expedition 
was broken up qii the same day. 

I returned to San Antonio December 16, leaving Topographical As¬ 
sistant Bostock and von Thaden to determine the longitude of Marfa; 
but, owing to the impossibility of completing the telegraphic connection, 
they were recalled December 28. On their return they occupied Tree 
Hermanos Peak December 31 and connected Maxon Spring railroad 
station with the triangulation on January 1, 1885. 

A preliminary computation of the triangnlation was made in the field, 
showing results which, in point of accuracy, would compare favorably 
with the best geodetic work on record, and upon this basis a final plot 
of the topography was commenced in February, and on a scale of 1 
inch to 2 miles. 

I was notified about this time that funds would be available for litho¬ 


graphing such maps as could 
year. This is the first time ft 
been made for this office. 



prepared before the end 
ve years that any appr< 






In order to obtain the fhll benefit of this appropriation, sketches of 
the whole area, so far as replotted, were sent to Washington on the 
20th of June, together with a military map of Western Texas, and one 
of Southwestern Texas and the adjacent part of Mexico. 

The military map of.Western Texas was prepared during the spring 

of 1884, in hopes that it might have been lithographed in that year. 
The results of the survey of 1883 had not then been plotted. 

The map of Southwestern Texas and of the .adjacent part of Mexico 
was prepared in 1880, from the results of odometer surveys made by 
me in 1879, and from reports of scouts and a compilation of maps pre¬ 
viously published. 

The military maps of Western and Southwestern Texas are to be pub¬ 
lished on a scale of 1 inch to 16 miles; the topographical sketches of 
the country west of the Pecos, on a scale of 1 inch to 4 miles. 

Twocopies of the map of Western Texas accompany this report. “ 
shows the principal lines of the primary triangulation as already com- 




The sheets above referred to, that were sent to Washington last June, 
are those numbered 1,2, 5, 6, 7,10,11, and 15. It will be seen that they 
cover all the country west of the Pecos, excepting a small strip lying 
along this river, which has since been mapped by combining our own 
survevs with some obtained from the Land Office and from the New York 

9 * 

and Texas Land Company. 

The officers and topographical assistants are entitled to great credit 
for the manner in which they carried out this work. 

Lieutenant Ives had charge of an independent party throughout the 
season, and did good work in secondary triangulation, topography, and 
photography. Lieutenant Flynn showed unusual capacity as quarter¬ 
master of the expedition as well as in pirmary triangulation. Lieuten¬ 
ant Finley rendered valuable assistance to Lieutenant Ives, and at the 
end of the season took charge of a party of his own. Mr. Bostock suo- 

* See Annual Report of the Chief of Engineers 1879, Appendix O O, page 2058. 
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ebssfttlly perforii ed the astronomical work required of him, and his work 
din the primary triangulate m coaid not have been surpass d. 

Topographical Assistant von Thaden aided Lieutenant Ives in topo¬ 
graphical work, and Mr. Rostock in primary triangnlation. Private 
Joseph Hairnpl, Troop L, Eighth Cavalry, was detailed to join the 
dition on the 1st of October, and was employed first as recorder and 
afterwards as observer. He did good work in. primary triangnlation 
and topography. 

Thus the expedition of 1884 completed the work which hail been pro¬ 
jected the. year before, as stated in my last animal report. 

The topographical sketches are copied from the office plot on a scale 
of an inch to 2 miles, which shows most of the topography, especially of 
the mountains, as accurately as it coaid be plotted from that scale; but 
in some cases the meanderings of t he streams have been taken from the 
records of the Land Office. 

A great many altitudes have been computed from vertical angles, and 
the triangulation appears to be as good as can be required. The qa id- 
rilaterals and independent systems of triangles show a probable error 
of less than If more assistants were available for 

it might be advisable to extend the computations and perfect the draw- 

Tbis, however, could be done at any time, and it is believed that 
the work is now in good condition to preserve the results of the survey 
for future reference. 

Very respectfully, your obedient servant, 

W. R. Livermore, 

Major of Engineer #. 

Chief op Engineers, 

Washington , IK CL 
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EXPLORATIONS AND SURVEYS IN THE DEPARTMENT OF THE PLATTE. 



# 

* 




Headquarters Department op the Platte, 

Engineer Office (in the field), 
Mammoth Hot Springs, Wyo., September 9,1885. 

General: I have the honor to submit;, as engineer officer of this 
military department, the following report for the fiscal year ending 
June 30, 1885. 

The field work that has been done under my direction has been the 
construction of roads and bridges in the Yellowstone National Pari;. 

Of this work a separate report has been rendered to cover 111.. working 

season of 1884, and as soou as the present season closes a report will be 
submitted to cover the rest of the year. 

In July, 1884,1 organized a party at Fort Fred Steele, Wyo., and 
made a reconnaissance northward from Rawlins to Fort McKinney, Wyo., 
a distance of about 220 miles. The object of this reconnaissance was to 
ascertain if a suitable wagon-route between these two points could be 
found. The work occupied about three weeks, and a report of it was 

August 5, 1884. This com- 



was in the course of reconstruction, aud in regard to which I could ob¬ 
tain no accurate information. From each of these drawings from seven¬ 
teen to twenty blue prints were made. Printed descriptions of each 
post aud reservation were also prepared. Ten copies of each blue print 
and of each legend were, in compliance with instructions, forwarded to 
division headquarters, and three copies were furnished to the Chief of 
Engineers. The commanding officer of each military post was also fur¬ 
nished with a set pertaining to his post, The remaining copies were re¬ 
tained for use at department headquarters. 

I also caused the notes of the reconnaissance heretofore described to 
be plotted, and prepared an itinerary of the route. 

I also caused to be prepared and placed in the hands of the printer 
the manuscript for a new edition of the tables of distances and itiner¬ 
aries of routes in the Department of the Platte. 


2525 



2526 


REPORT OF THE CHIEF OF ENGINEER , U. 8. *Y. 


I have also commenced the construction of a. map of the Department 
of the Platt®, npon a scale suitable for publication. Good progress baa 
been made upon this work. 

In. the month of March, 1885,1 visited Sioux Falls, Iowa, iiiii % mem¬ 
ber of a commission to examine and leport upon the United States peni¬ 
tentiary building at that place, in compliance with a, letter of the Adju¬ 
tant- ener of the Army, February 18,1885. 

As heretofore the office has been without funds during the entire 
year, and many of the o flee supplies have been exhausted. From time 
to time drawing and photographic materials, in limit x quantities, have, 
by direction of the department commander, been furnished by the Quar¬ 
termaster’s Department for current use. 

Maps, itineraries, topographical note-books, and snrveying and recon- 
noitering instruments have been issued to officers of the department 

matterof routine pertaining to the engineer office at 





, when he was honorably discharged the service at his own request. 
Very respectfully, your obedient servant, 

Dan 0. Kingman, 

First Lieutenant of Engineer*. 

Chief of Engineers, 

U. 8. Army , Washington, D. 0 . 
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EXPLORATIONS AND 8URVEYS IN THE DEPARTMENT OP DAKOTA. 


m 

9 


Headquarters Department op Dakota, 

Office Chief Engineer Officer, 

Fort Snelling , Minn., July 13, 1885. 

General: I have the honor to submit the following report of the 

operations carried on in this office during the fiscal year ending June 
30. 1885. 

PERSONNEL. 


» 

Private Edward B. Summers, topographical assistant, has been em¬ 
ployed throughout the year. Private Albert W. Turner, topographical 
assistant, was discharged at his own request on September 31), 1884. 

Private Ernest Rakowiez, topographical assistant, has been on duty 
since September 30, 1884. First class Private Herman F. Strebe, Com¬ 
pany A, Battalion of Engineers, has been on duty throughout the year. 
Two privates from the Twenty-fifth Infantry have been on daily duty 
the office. 

These assistants all deserve credit 





WORK PERFORMED 


% 






of the Yankton Indian Reservation 

was resurveyed and marked by this office during J.uly and August, 

1884. The escort was furnished from Fort Randall, Dak. Report and 
map of work have been submitted. 

The boundary lines of the following military reservations were resur. 

veyed and marked by this office during the snmmer and fall of 1884: 
Fort Meade, Dak., Fort Sully, Dak., and Fort Abraham Lincoln, Dak. 
Report and maps were submitted. 

The boundary line of Fort Pembina military reservation, Dakota, was 
resurveyed during May, 1885. Report not yet submitted. In all this 

work the transit was used by Topographical.Assistant E. B. Summers, 

under my supervision. The boundary line of Fort Randall (Dak.) mili¬ 
tary reservation was resurveyed and marked by First Lieut. P. F. 
Davis, Fifteenth Infantry, and report submitted with plat. 

The post and reservation of Fort Snelling is being resurveyed and 
new map prepared. 
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The commanding officers of all the posts in the department of which 
there were no reliable maps have caused such surveys as were necessary 
to be made, and the maps to be drawn. 

First Lieut. C. A. Yarn um, Seventh Cavalry, submitted a report of a 
march made by him from Fort Meade, Dak., to the .Northern Pacific 
Railroad and return by two routes. The object was to determine the 
feasibility of transporting stores from the Northern Pacific Railroad to 
Fort Meade. 

First Lieut. J. P. Thompson submitted a report of a march through 
the country north of Flathead Lake, Mont, made to investigate the 
complaints of the settlers against the Indians of that vicinity. 

Various scouts have, during this spring, been made in the northern 
part of the department, and reports submitted. Likewise reports of 

on hunting trips have been received. 

Considerable work has been done on this reservation at the rifle 

stakes for leveling, determining lines for the laying 




A new map of the department is in coarse of drawing, also a large 
map of the Fort Snelling reservation. 

Descriptions of all the military posts in the department have bee 
compiled from data furnished by the post commanders, and plats of the 
post and reservations, of a size to be bound, with the descriptions, have 
been prepared to accompany them. Various maps of the reservations 
surveyed, plans for the quartermaster’s department, copies of scouts, 
&c., have been drawn during the year. Blue-print copies of the de¬ 
partment map, and of such other maps as were on hand, have been sent 
to all who desired them. Other maps, sent from the Chief of Engi¬ 
neers’ Office, have been mounted and distributed. 



The principal need of this department; is money for the repair of In¬ 
struments and to obtain material. For these purposes 1 renew the rec¬ 
ommendation made in the Report of 1884, that $300 be appropriated to 

office. 





Very 


The Chief 
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EXPLORATIONS AND SURVEYS IN TIIE DEPARTMENT OF CALIFORNIA. 



LIEUTENANT THOMAS L . CASEY , CORPS OF ENGINEERS, FOR 
THE FISCAL YEAR ENDING JUNE 30, 1885. 





Engineer 

Headquarters Division of the Pacific, 

Presidio of San Francisco , CaL, July 20, 1885, 

Sir: I have the honor to transmit herewith a report of operations in 
this office for the fiscal year ending June 30, 1885, 

Engineer officer in charge from July 1,1884, to October 1,1884, Maj. 
Jones, Corps of Engineers; from October 1,1884, to February 1, 
1885, Maj. M. B. Adams, Corps of Engineers; from the latter date 
til fit© dose of the fiscal year the office has been in iciy charge. 

The clerical force has consisted of Topographical Assistants H 
Price and Clement Winstanley. 

At the request of the governor of California, Maj. W. A J.ones was 

ordered to the Needles and Fort Yuma, Cal., for the purpose of mak- 
ing observations for the determination of the latitude and longitude 
of those points. The reduction of these observations was begun by Maj. 
M. B. Adams, and is in part completed. 

This office is in constant communication with the various railroad 

who from time to time give information concerning changes 
in their respective systems. These changes are recorded upon 
kept for that purpose, which is to be forwarded to the Chief 
neers when suffi 

California per 

paragraph 2, General Order No. 1, headquarters Department of Cali¬ 
fornia, and as itinerary officer of Light Battery K, First Artillery, on 
its annual march of instruction, per Special Order No. 33, Department 

of (.California, March 27,1885,1 have been personally enabled to gather 

several additional items, which will aid in the preparation of the above. 

mentioned map. The regions inspected under the first head are those 
about San Diego and Fort Gaston, and under the latter an important 
section of country embraced by Alameda, Contra Costa, Napa, Sonoma, 
Mendocino, and Marin counties. Meteorological observations were also 
taken at stated hours of the day during the march of instruction. 

Operations have also been directed to the following ends i 

Surveys for military purposes. 
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Photographing military implements and materials. 

Preparation of maps for pre>ervation. 

Copying, enlarging, and reducing maps and drawings by photography. 

It is earnestly recommended that $2,500 be appropriated for the en¬ 
suing fiscal year for repair of instruments purchase of drawing mate¬ 
rial, &c. This is the minimum amount which can be appropriately em¬ 
ployed for these purposes, and is absolutely requisite in order that the 
office may be maintained in a proper state of efficiency. 

It is also recommended that an allowance of $800 be granted for the 
purchase of a copying camera, lens, and copying table, it being imposi 
sible at the present time to make map copies which are required in the 
division in a satisfactory manner. 

Respectfully submitted. 

Thos. L. Casey, 

First Lieutenant of Engineers . 


The Chief of Engineers. II 
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EXPLORATIONS AND SURVEYS IN THE DEPARTMENT OF ARIZONA. 


MEPORT OF LIEUTENANT THEODORE A. BINGHAM, CORPS OF ENGI¬ 
NEERS, FOR THE FISCAL YEAR ENDING JUNE 30, 1885. 


Headquarters Department of Arizona, 

Office of the Chief Engineer, 
Whipple Barracks, Ariz., June 30,1885. 

I have the honor to submit the following report of the v 
this office for the fiscal year ending to-day. 







' PERSONNEL* 

* 

Topographical Assistants E. D. Williams and Oskar Hnber have been 
on duty throughout the year. 

FIELD WORK. 


During: July, 1884 













This land has since been 
der No. 80, of 1884, Adjutant-General’s O 

October 13, 1884, to January 17, 1885, the eastern 
White Mountain Indian Reserve was laid 
assistants accompanied me, and Company B, First Infan try v 
captain, W. E. Dougherty, formed the escort. 

were greatly embarrassed toward the end by heavy snow-storms 
and accidents to men at work, resulting from the extreme roughness of 
the country. The line was run south from the White Mountains, and 
connected most satisfactorily w ith the southeastern corner of this res¬ 
ervation as established by the Land Office survey in 1883 of the south¬ 
ern boundary. 

Returned to my station by way of all the posts ot the department 
lyiug south of Whipple, in order to be able to discuss intelligently any 
question regarding them which might be referred to this office. 

February 17 to March 17,1885..-.Absent from station at Fort Bowie 

to assist in laying out and constructing a water-supply system. 

No maps of scouts or hunts have been sent to this office during the 
year. 
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OFFICE WORK. 

Completion, printing, and distribution of maps of all the boundaries 
of the White Mountain Indian Reservation. These were made on a 
scale H mil© to 1 inch) large enough to serve any discussion of boundary 
between Indians and settlers. 

Road maps of Territory redrawn, printed, and distributed. 

Skeleton map of Mexico, showing existing and proposed railroads, 
made with side sketches showing approaches to the city of Mexico ana 
the roads between it and Vera Cruz. 

A new map of the entire Territory has been completed and forwarded 
to the Chief of Engineers. It contains all the information, such as 
scouts, &c., on file in this office, up to June 30,1885. This map was 
greatly needed, and will, it is thought, be found very satisfactory. The 
scale is large enough (8 miles to 1 inch) to show all the roads, trails, 


n * a 



use on marcnes, ana consequently saves mucn laoor in Diue printing 
and mounting on linen. 

The so-called u official” map of Riecken and Eekhoff, published in 
1880, has heretofore been the “ latest,” but was imperfect in many par¬ 
ticulars. 

There has been a great demand during the year by officers serving in 
this department for maps of the seats of war in Canada, Afghanistan, 
and tlfe S fid an. Considerable work was done in mounting and distrib¬ 
uting these in addition to the maps of the Territory called for and of 
the United States west of the Mississippi River. 

t4’Maps mounted during the year 57, comprising 1,1.2 sheets ; 75 printed 
during the year, 155 sheets. 

CONCLUSION. 

Two important works were waiting to be done when I took charge of 
this office two years ago, viz, the laying out of the boundaries of the 
White Mountain Indian Reservation and a new map of the Territory. 
Both have been finished. 

As no money has been for years or is now available for surveys in 

tion iu the 













has 


ties of this office will be very light unless money can be obtained. 

I respectfully suggest that the next work should be telegraphic de¬ 
termination of longitude and the measurment of a base line on which 
to found a triangulation. 

1 also respectfully repeat my request of last year for a camera and 
photographic plant for use in connection with surveys. 

I earnestly request your favorable recommendation of the following 
sums for use by this office during the fiscal year ending June 30, 1886: 

For telegraphic determination of longitudes, for measuring a base line and 

making a beginning of an accurate survey of the Territory .. fSt, 000 

For drawing-paper, pencils, &,c,» for ordinary expenses of office work... .... 200 

For camera, dry plates, chemicals, <fce., for field use... 150 

One year’s photographic supply........................... .... ............. 50 


making a beginning of an accurate survey of the Territory......._..... fSt, 000 

For drawing-paper, pencils, &,c.» for ordinary expenses of office work... .... 200 

For camera, dry platen, chemicals, &c. , for field use... 150 

One year’s photographio supply........................... ................. 50 

3,400 

My thanks are due the Quartermaster Department of these and di¬ 
vision headquarters for assistance during the year, without which even the 
routine work of the office could not have been carried on. 
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It is proposed during the coining year to furnish each post in the de¬ 
partment with one mounted copy each of the map of the u United States 
west of the Mississippi River” and of the new map of the Territory, aud 
also to provide each officer with a pocket mounted map of the Territory 
for use in the field. Also to complete, if possible, an outline description 
of the past and present posts of the department, with history, plans, &c. 

Very respectfully, your obedient servant, 

Theo. A. Bingham, 

First Lieutenant of Engineers , 
Engineer Officer , Department of Arizona . 

The Chief of Engineers, U. 8. A. 
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Wrecks in New Orleans Harbor, La., removal of. 

Wreck in San Francisco Harbor, Cal., removal of.. 

Wreck in San Joaquin River, Cal., removal of... 

Wreck in Scuppernong River, N. C., removal of. 

Wreck in Tampa Bay, Fla., removal of...... 

Wrecks in Teche Bayou, La., removal of. 


248 
848 

249 
318 
257 
136 
364 

293 

369 

369 

53 

358 

127 






net •< m • 


a» m ill » » • in m m m 


• mom « w m 


» m m odoi ms* 


* m m m m m «w> 


m m «■* m m m m m «w m 


177 

310 

198 

314 

107 

123 

69 


« • Mil «l «0> Ml « Ml ■» ||, All 


» ion m m « » 


• m 


137 

126 

126 

95 

114 

225 

359 

360 
164 
199 
225 


888 


457 



754 

850 

580 

469 

890 

855 

856 
700 

787 


1,586 

1591 

1593 

1642 


2076 


2376 

1917 

2424 

2420 

2333 


2268 


2025 

2056 


1427 


1044 

1279 

1428 


2339 

2339 


Y 


Yadkin River, N. C., improvement of.. 

Ynllabusha River, Miss., improvement of. 

Yaquina Bay, Oreg., improvement of entrance 
Yazoo Pass, Miss., to determine the cost of a b 
animation at .............................. 

Yazoo River, Miss., improvement of ... 

Yellowstone River, improvement of. 

York Harbor, Me., examination and survey of 

York River, Ya., improvement of. 

Yuba River, Cal., examination of ............ 


• • • • • • • <11 111 «t • it • m m » 


m m m 


m m m> m 


m m m 


m m m m m m • ■* m m 


mm m m m * 


m m m mm 


« * m * mm 


*!•••• 


m m m m m m m m 


162 

240 

365 

243 

237 

259 

60 

149 

363 



1519 




1507 

1659 


2373 



























































































































